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X in the demand filed with the Internationa! preliminary Examining Authority on: 

08 October 1998 (08.10.98) 

| [ in a notice effecting later election filed with the International Bureau on: 



2. The election [ X | was 
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Applicant's or agent's file reference 
MH/FI972302 


FOR FURTHER ACTION ^ ee Notification of Transmittal of International 

Preliminary Examination Report (Form PCT/LPEA/416) 


International application No. 
PCT/FI98/00446 
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Priority date (day/montWyear) 
30. 05. 1997 



International Patent Classification (LPC) or national classification and WCe 
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Applicant 

Valine t Corporation et al 



1 . This international preliminary examination report has been prepared by this International Preliminary Examining 
Authority and is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of _4 sheets, including this cover sheet. 

| [ This re P ort is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70. 16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of sheets. 



3. This report contains indications relating to the following items: 



I 




Basis of the report 


II 


□ 


Priority 


III 


□ 


Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 


IV 


□ 


Lack of unity of invention 


V 




Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; citations 
and explanations supporting such statement 


VI 


□ 


Certain documents cited 


VII 


□ 


Certain defects in the international application 


VIII 


□ 


Certain observations on the international application 
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Facsimile No. 08-667 72 88 


Authorized officer 

Ulrika Nilsson/ELY 

Telephone No. 08-7 82 25 00 



Form PCT/IPEA/409 (cover sheet) (January 1994) 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 
PCT/FI98/00446 



I. Basis of the report 



1 . This report 
under Article 



has been drawn on the basis of (Replacement sheets which have been furnished to the receiving Office in response to an invitation 
14 are referred to in this report as "originally filed" and are not annexed to the report since they do not contain amendments.): 

the international application as originally filed. 



□ 



the description, pages 



□ 



the claims, 



pages 
pages 
pages 

Nos. 
Nos. 
Nos. 
Nos. 
Nos. 



□ 



the drawings, 



sheets/fig 
sheets/fig 
sheets/fig 
sheets/fig 



2. The amendments have resulted in the cancellation of: 
| j the description, pages 

j [ the claims, Nos. 



| [ the drawings, sheets/fig 



, as originally filed, 
, filed with the demand, 
, filed with the letter of 
, filed with the letter of 



, as originally filed, 

, as amended under Article 1 9, 

, filed with the demand, 

, filed with the letter of 

filed with the letter of 



, as originally filed, 
, filed with the demand 
, filed with the letter of 
, filed with the letter of 



3 - CH V™* r 7 0It haS beCn established as if ( some °0 the amendments had not been made, since they have been considered to go 
beyond the disclosure as filed, as indicated in the supplemental Box (Rule 70.2(c)). 



4. Additional observations, if necessary: 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 
PCT/FI98/00446 



V. Resoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1 . Statement 

Novelty (N) 



Inventive step (IS) 
Industrial applicability (IA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



1-21 



1-2] 



1- 21 



YES 
NO 

YES 
NO 

YES 
NO 



Citations and explanations 



The invention relates to a device and a method in the transfer 
of a paper- or board web in a paper or board machine. In order 
to avoid the problems of runnability related to an ordinary 
drying-wire m the drying section a so-called transfer belt is 
employed, to which the web is affixed by adhesion. 

The following documents are cited in the International Search 
Report : 

Dl: WO 9714846 Al 
D2: US 5 397 438 A 
D3: US 5 298 124 A 

Document Dl reveals a dryer fabric operable to carry a paper 
web on one face. The fabric comprises a base substrate that is 
coated and optionally impregnated with a resin so as to yield 
a substrate having an impermeable surface on the paper 
carrying side of the fabric. The paper carrying side of the 
fabric is smooth and therefore the paper web adheres well to 
the surface. The invention is focused on a fabric that should 
provide sufficient sheet restraint properties so that paper 
shrinkage is small and uniform. 

Document D2 relates to a method and a device for reduction and 
equalisation of transverse shrinkage of paper in single-wire 
draw m a drying section. 

None of the documents cited above disclose the special 
combination of features defined in the invention comprising a 
transfer belt to which a web ■ - - - 



,, . 1S affixed by the effect of 

adhesion and which transfer belt is in contact with 
roll of the last press in the press section. 



a press 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 
Supplemental Box 

(To be used when the space in any of the preceding boxes is not sufficient) 
Continuation of: V . 



International application No. 
PCT/FI98/00446 



Document D3 cited in the Search Report is considered to 
represent less relevant 
transfer belt. 



prior art concerning a papermaking 



It 



is not considered obvious to a person skilled in the art to 
modrfy the known transfer devices or methods in the documents 
cited above so as to arrive at the claimed 
involving a superior transferring process. 



invention, 



Therefore, the invention according to claims 1-21 is novel, is 
considered to involve an inventive 
applicability. 



step and has industrial 



Form PCT/IPEA/409 (Supplemental Box) (January 1994) 
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Applicant's or agent's Gle reference 
MH/FI972302 


FOR FURTHER ACTION ^ ee Notification of Transmittal of International 

Preliminary Examination Report (Form PCT/TPEA/4 1 6 ) 


International application No. 


International filing date (day/month/year) 


Priority date (day/montfi/year) 


PCT/FI98/00446 


28.05.1998 


30.05.1997 


International Patent Classification (LPC) or national classification and LPCe 




D 21 F 3/00, D 21 F 7/00 




Applicant 






Valmet Corporation et 


al 





1 . This international preliminary examination report has been prepared by this International Preliminary Exarnining 
Authority and is transmitted to the applicant according to Article 36. 



2 . This REPORT consists of a total of 

□ 



sheets, including this cover sheet. 



This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70. 16 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of 



sheets. 



3. This report contains indications relating to the following items: 
Basis of the report 
Priority 



Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; citations 
and explanations supporting such statement 

Certain documents cited 



I 




n 


□ 


m 


□ 


IV 


□ 


V 


El 


VI 


□ 


VII 


□ 


VIII 


□ 



Date of submission of the demand 
08.10.1998 


Date of completion of this report 
28.09.1999 


Name and mailing address of the LPEA/S E 
Patent- och registreringsverket Telex 
Box 5055 17978 
S-102 4 2 STOCKHOLM PATOREG-S 

FacsimileNo. 08-667 72 88 


Authorized officer 

Ulrika Nilsson/ELY 
Telephone No. 08-782 25 00 



Form PCT/IPEA/409 (cover sheet) (January 1994) 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 
PCT/FI98/00446 



L Basis of the report 



1. This report 
under Article 



has been l drawn on the basis of (Replacement sheets which have been furnished to the receiving Office in response to an invitation 
14 are referred to in this report as "originally filed" and are not annexed to the report since they do not contain amendments.): 



□ 



the international application as originally filed, 
the description, pages 



□ 



the claims, 



pages 
pages 
pages 

Nos. 
Nos. 
Nos. 
Nos. 
Nos. 



□ 



the drawings, 



sheets/fig 
sheets/fig 
sheets/fig 
sheets/fig 



2. The amendments have resulted in the cancellation of: 
| [ the description, pages 

| | the claims, Nos. 



j | the drawings, sheets/fig 



, as originally filed, 

, filed with the demand, 
, filed with the letter of 
, filed with the letter of 



, as originally filed, 

, as amended under Article 1 9, 

, filed with the demand, 

, filed with the letter of 

, filed with the letter of 



, as originally filed, 
, filed with the demand 
, filed with the letter of 
, filed with the letter of 



3. \~\ ™ s report has been establis ked as if (some of) the amendments had not been made, since thev have been considered to go 
beyond the disclosure as filed, as indicated in the supplemental Box (Rule 70.2(c)). 



4. Additional observations, if necessary: 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 
PCT/FI98/00446 



V. Resoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1. Statement 

Novelty (N) 



Inventive step (IS) 
Industrial applicability (IA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



1-21 



1-21 



1-31 



YES 
NO 

YES 
NO 

YES 
NO 



2. Citations and explanations 

The invention relates to a device and a method in the transfer 
of a paper- or board web in a paper or board machine. In order 
to avoid the problems of runnability related to an ordinary 
drying-wire in the drying section a so-called transfer belt is 
employed, to which the web is affixed by adhesion. 

The following documents are cited in the International Search 
Report : 

Dl: WO 9714846 Al 
D2: US 5 397 438 A 
D3: US 5 298 124 A 

Document Dl reveals a dryer fabric operable to carry a paper 
web on one face. The fabric comprises a base substrate that is 
coated and optionally impregnated with a resin so as to yield 
a substrate having an impermeable surface on the paper 
carrying side of the fabric. The paper carrying side of the 
fabric is smooth and therefore the paper web adheres well to 
the surface. The invention is focused on a fabric that should 
provide sufficient sheet restraint properties so that paper 
shrinkage is small and uniform. 

Document D2 relates to a method and a device for reduction and 
equalisation of transverse shrinkage of paper in single-wire 
draw in a drying section. 

None of the documents cited above disclose the special 
combination of features defined in the invention comprising a 
transfer belt to which a web is affixed by the effect of 
adhesion and which transfer belt is in contact with a press 
roll of the last press in the press section. 



Form PCT/IPEA/409 (Box V) (January 1994) 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 
PCT/FI98/00446 



Supplemental Box 

(To be used when the space in any of the preceding boxes is not sufficient) 



Continuation of: V . 

Document D3 cited 



m the Search Report is considered to 
represent less relevant prior art 
transfer belt. 



concerning a papermaking 



It is not considered obvious to a person skilled in the art to 
modify the known transfer devices or methods in the documents 

arrive at the claimed invention, 



cited above so as to 

involving a superior transferring process 



Therefore, the invention according to claims 1-21 is novel, is 
considered to involve an inventive step and has industrial 
applicability. 



RECORb C&PY 
PCT 

REQUEST 



The undersigned requests that the present 

international application be processed 
according to the Patent Cooperation Treaty. 



International Application No. 



For receiving Office use only 



PCT/FI 9 8 / 0 0 446 



\ 



International Filing Date 



2 8 MAY 1998 *■*■") 



The Finnish Patent Office 
PCT International Application 

Name of receiving Office and "PCT International Application" 



|Ap P licant'soragent^stilereference 
\(if desired) (12 characters maximum) 



Box No. I TITLE OF INVENTION 
Device and method in the transfer of the paper or board web in the p aper or boardmachme 

Box No. H APPLICANT 

Nameandaddress:(« 

MS^^ fot^&Tno WeldL is indicated tela,, 

VALMET CORPORATION 
Panuntie 6 

FIN-00620 HELSINKI 
Finland 



Telephone No. 



|~| This person is also inventor. 



Facsimile No. 



Teleprinter No. 



State (i.e. country) of nationality: Fjnjand 



State (i.e. country) of residence: p jnland 



This person is applicant 
for the purposes of: 



□ all designated r%71 a" designated States except - 
States l*J the Um * ed States of Amenca 



□ the United States 
of America only 



□ the States indicated in 
the Supplemental Box 



m FURTHER APP LIC ANT(S) AND/OR (FURTHER) INVENTOR(S) 



Name and address. (Family 

f ox ^%^ ^ °f™ idInCe iS MlCated bel ° W) 

ILVESPAA Heikki 
Anttoninkatu 26 A 3 
FIN-40250 JYVASKYLA 
Finland 



This person is: 

| | applicant only 

|)^| applicant and inventor 

□ inventor only (If this check-box 
is marked, do not fill in below.) 



State (i.e. country) of nationality: 



Finland 



State (i.e. country) of residence: 



Finland 



This person is applicant 
for the purposes of: 



□ all designated I 1 all designated States except 
S ta tes I I the United States of Amenca 



r%71 the United States 

L*J of , 



: America only 



□ the States indicated in 
the Supplemental Box 



g] Further appl icants and/or (further) inventors are indicated on a continuation sheet. 
«^ tv AGENT OR COMMON REPRESENTATIVE; OR ADDRESSFOR CORRESPONDENCE 



The Derson identified below is hereby/has been appointed to act on behalf 
offhSSESs) before the competent International Authorities as. 



|y| ag ent Q common representative 



Telephone No. 
+358 9 615 3500 



Forssen & Salomaa Oy 
Yrjonkatu 30 
FIN-00100 Helsinki 
Finland 



Facsimile No. 
+358 9 615 35111 



Teleprinter No. 



M^hischeclcbox where no agentor common reppsentatWe is/has been ap poi nted and the space aoove is u 

■ ^ !f£ a speci f ^HHress to which correspondence should be sent. . See Notes lo the reque S t form 

Form PCT/RO/101 (first sheet) (January 199 7; reprint January 1998) 



Sheet No. 



P C T 



9 8/00446 



Continuation of Box No. HI FURTHER APPLICANTS AND/OR (FURTHER) INVENTORS 

If none of the following sub-boxes is used, this sheet is not to be included in the request 

M*me and address- (Family name followed by given name; for a legal entity, Ml ^W&jiffw/wn. 
Box^hZ^kant's State (le. country) of residence if no State of residence is indicated below.) 



VESTOLA Juhani 
Tahtain 25 

FIN-40630 JYVASKYLA 
Finland 



This person is: 
| | applicant only 

applicant and inventor 



□ inventor only (If this check-box 
is marked, do not fill in below.) 



State (i.e. country) of nationality: 



Finland 



State (le. country) of residence: 



Finland 



This person is applicant 
for the purposes of: 



□ all designated | 1 all designated States except 
States 



□ 



the United States of America 



rrri the United States 
|#» I of America only 



□ the States indicated in 
the Supplemental Box 




? applicant 



JUPPI Kari 
Hiekkapohjantie 259 
FIN-40270 PALOKKA 
Finland 



State (le. country) of nationality: 



This person is: 

| | applicant only 

| y| applicant and inventor 

□ inventor only (If this check-box 
is marked, do not fill in below.) 



Finland 



State (Le. country) of residence: 



Finland 



This person is applicant 
for the purposes of: 



nail designated | 1 all designated States except 
States I 1 the United States of America 



rTT] the United States 
|/» | of America only 



□ the States indicated in 
the Supplemental Box 



Name and address* (Family name followed by given name; for a legal entity, full o^}al^m^on. 
mWSIn^ihide postal code and nami of country. The country. > oj the address indxcaXed in this 
Box^hla^hcanh State (le. country) of residence if no State of residence is indicated below.) 



KOMULAINEN Antti 
Tarhiantie 22 
FIN-42700 KEURUU 
Finland 



This person is: 

|^ | applicant only 

|)-ff | applicant and inventor 

□ inventor only (// this check-box 
is marked, do not fill in below.) 



State (le. country) of nationality: 



Finland 



State (le. country) of residence: 



Finland 



This person is applicant 
for the purposes of: 



□ ar-- □£tsasii»>!s& Eaaa&ssr pas gams 




This person is: 

| | applicant only 

| | applicant and inventor 

I I inventor only (// this check-box 
1 1 is marked, do not fill in below.) 



State (i.e. country) of nationality: 



State (le. country) of residence: 



This person is applicant 
for the purposes of: 



□ all designated | 1 all designated States except 
States | I the United States of America 



□ the United States 
of America only 



□ the States indicated in 
the Supplemental Box | 



| | Further applicants and/or (further) inventors are indicated on another continuation sheet. 
FormPCT/RO/101 (continuation sheet) (January 1997; reprint January 1998) 



See Notes to the request form 



Sheet No. 3. 



PC 



k F I 9 8 / 0 0 U 6 



Box No.V DESIGNATION OF STATES 



The following designations are hereby made under Rule 4. 9(aX mark the applicable check-boxes; at least one must be marked): 
Regional Patent 

g] AP ARIPO Patent: GH Ghana, GM Gambia, KE Kenya, LS Lesotho, MW Malawi, SD Sudan, SZ Swaziland, UG Uganda, 
ZW Zimbabwe, and any other State which is a Contracting State of the Harare Protocol and of the PCT 

_0 EA Eurasian Patent: AM Armenia, AZ Azerbaijan, BY Belarus, KG Kyrgyzstan, KZ Kazakhstan, MD Republic of 
Moldova, RU Russian Federation, TJ Tajikistan, TM Turkmenistan, and any other State which is a Contracting State 
of the Eurasian Patent Convention and of the PCT 

El EP European Patent: AT Austria, BE Belgium, CH and LI Switzerland and Liechtenstein, DEDermany, DK Denmark, 
ES Spain, FI Finland, FR France, GB United Kingdom, GR Greece,IE Ireland, IT Italy, LU Luxembourg, MC Monaco, 
NL Netherlands, PT Portugal, SE Sweden, and any other State which is a Contracting State of the European Patent 
Convention and of the PCT 

El OA OAPI Patent: BF Burkina Faso, BJ Benin, CF Central African Republic, CG Congo, CI Cote d'lvoire, CM Cameroon, 
GA Gabon, GN Guinea, ML Mali, MR Mauritania, NE Niger, SN Senegal, TD Chad, TG Togo, and any other State 
which is a member State of OAPI and a Contracting State of the PCTfif other kind of protection or treatment desired, specify 
on dotted line) 

National Patent (if other kind of protection or treatment desired, specify on dotted line): 



a 

H 
EI 

m 
m 

si 

EI 
El 

a 

El 
El 
El 
El 
El 
El 
El 
EI 
El 

El 

m 

0 
El 
El 
EI 
El 
EI 
EI 
EI 



SI 



AU 
AZ 
BA 
BB 
BG 
BR 
BY 
CA 



AL Albania 

AM Armenia 

AT Austria and Utility. Model. . _ 

Australia 

Azerbaijan 

Bosnia and Herzegovina 

Barbados 

Bulgaria 

Brazil 

Belarus 
Canada 

CH and LI Switzerland and Liechtenstein 

CN China 

CU Cuba 

CZ Czech Republic and Utility Model. 

DE Germany .and. Utility Model . . . 

DK Denmark an.d. Utility MocteJ . . . 

Estonia a. n A Utility Model . . . 

Spain 

Finland and. Utility Mode! . . . 

United Kingdom 

Georgia 

Ghana 

GM Gambia 

GW Guinea-Bissau 

HU Hungary 

Indonesia 

Israel 

Iceland 

Japan 

Kenya 

Kyrgyzstan 

Democratic People's Republic of Korea 



si 



EE 

ES 

FI 

GB 

GE 

GH 



ID 

IL 

IS 

JP 

KE 

KG 

KP 



SI 



SI 

a 
a 
m 
si 
si 
m 



si 



El 



LT Lithuania 
LU Luxembourg 
LV Latvia 

MD Republic of Moldova 

MG Madagascar 

MK The former Yugoslav Republic of Macedonia 



MN Mongolia 

MW Malawi 

MX Mexico 

NO Norway 

NZ New Zealand 

PL Poland 

PT Portugal 

RO Romania 

RU Russian Federation 

SD Sudan 
SE Sweden 
SG Singapore 

SI Slovenia 

SK Slovakia and.utility Mode) . 

SL Sierra Leone 

TJ Tajikistan 

TM Turkmenistan 

TR Turkey 

TT Trinidad and Tobago 

UA Ukraine 

UG Uganda 

US United States of America 



UZ 
VN 
YU 



Uzbekistan 
Viet Nam . 
Yugoslavia 



ZW Zimbabwe 



H 
El 
H 



KR 
KZ 
LC 
LK 
LR 
LS 



Republic of Korea 



joj IVVFUU,1W VA «^*-» Check-boxes reserved for designating States (for the purposes of 

|xj KZ Kazakhstan a national patent) which have become party to the PCT after 



Saint Lucia 
Sri Lanka 
Liberia 
Lesotho . . . 



issuance of this sheet: 

□ 
□ 
□ 



In addition to the designations made above,the applicant also makes under Rule 4.9(b) all designations which would be permitted 

under the PCT except the designation(s) of __ . . . — t 

The applicant declares that those additional designations are subject to confirmation and that any designation which is not confirmed 
before the expiration of 15 months from the priority date is to be regarded as withdrawn by the applicant at the expiration of that time 
limit, (Confirmation of a designation consists of the filing of a notice specifying that designation and the payment of the designation and confirmation 
fees. Confirmation must reach the receiving Office within the 15-month time limit.) 



Form PCT/RO/101 (second sheet) (January 1998) 



See Notes to the request form 



Sheet No. 



PC T / t09 8 / 0 0 k A 6 



Box No. VI PRIORITY CLAIM 



Further priority claims are indicated in the Supplemental Box 1 | 



The priority of the following earlier application(s) is hereby claimed: 



Country 
(in which, or for which, the 
application was filed) 



item(l) 
Finland (Fl) 

item (2) 



Filing Date 
(day/month/year) 



(30-05-97) 
30 May 1997 



Application No. 



972302 



Office of filing 
(only for regional or 
international application) 



item (3) 



Mark the follows check-box if the certified copy of the earlier application is to be issued by the Office "hichfor the purposes of, he present international 

application is the receiving Office (a fee may be required): 
HTI The receiving Office is hereby requested to prepare and transmit to the International 073302 
1X1 Bureau a certified copy of the earlier application(s) identified above as item(s) : »/*JU* 



Box No. VH INTERNATIONAL SEARCHING AUTHORITY 



Choice Of International Searching Authority (ISA) (If two or more International Searching Authorities gE 

I are content I , carry out the international search, indicate the Authority chosen; the two-letter code may be used), lb A 1^ 

Country (or regional Office): Date (day/monthfyear): Number. 



Box No. MLII CHECK LIST 



This international application contains 
the following number of sheets: 



1 . request 

2. description 

3. claims 

4. abstract 

5. drawings 

Total 



4 
16 
6 
1 

12 



sheets 
sheets 
sheets 
sheets 
sheets 



39 sheets 



This international application is accompanied by the item(s) marked below 
1 



["^1 separate signed 
1 J» I power of attorney 

? I 1 copy of general 

z * I I power of attorney 

3 I — I statementexplaining 
* I 1 lack of signature 

A 1 — 1 priority document(s) 

4 - 1 1 identified in Box No. VI 

as item( s): 



5. [X I fee calculation sheet 

I 1 separate indications concerning 

°- I I deposited microorganisms 

I 1 nucleotide and/or amino acid 

1 I sequence listing (diskette) 

8. j^J other (specify): 

Official Action 



Figure No. i_ 



of the drawings (if any) should accompany the abstract when it is published. 



Box No. K SIGNATURE OF APPLICANT OR AGENT 



Ato to each signa ture, indicate the name of the person signing and the capacity in W hich the person signs (if such capacity is not obvious from reading the request). 
FORSSEN & SALOMAA OY 



Mauri Herttuainen 



1 . Date of actual receipt of the purported 
international application: 



For receiving Office use only 

2 8 MAY 1998 



( 2 8 -05- 1998) 



3 . Corrected date of actual receipt due to later but 
timely received papers or drawings completing 
the purported international application: 



4. Date of timely receipt of the required 
corrections under PCT Article 1 1(2): 



5. International Searching Authority a / 
specified by the applicant: ^rt / 
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Laitteisto ja menetelma paperi-/kartonkirainan siirrossa 
paperi- tai kartonkikoneessa 

5 

Keksinnon kohteena on laitteisto ja menetelma paperi-/kartonkirainan siirrossa 
paperi- tai kartonkikoneessa. 

10 Rainan kulku kuivatusosan alkupaassa on usein kriittisin vaihe, koska rainan kosteus- 
prosentti on viela huomattavan suuri ja rainan katkeamisriski on silloin myos 
suurempi kuin kuivatusosan loppupaassa. Tavanomaisissa yksiviiraviennilla varuste- 
tuissa kuivatusosissa onkin siten kuivatusosan ensimmainen kuivatusryhma yleensa 
se kuivatusryhma, joka maaraa koko koneen nopeuden. Naita ajettavuusongelmia on 
1 5 pyritty ennestaan minimoimaan siirtymalla ensin kaksiviiraviennista yksiviiravientiin, 
kehittamalla erilaisia radan kulkua stabiloivia laitteita, kuten esim. UR-puhalluslaati- 
kot, seka korvaamalla yksiviiraviennin kaantosylinterit imuteloilla, kuten esim. Vac- 
teloilla. Entista tehokkaamman tuen aikaansaamiseksi on edelleen nostettu imutelojen 
alipaineita, mika tietysti lisaa paperikoneen energian kulutusta. Ennestaan tunnerusti 
20 on kuivatusosan alkupaan ajettavuusongelmia pyritty myos vahentamaan sijoittamalla 
kuivatusosan alkuun oleellisesti vaakasuora viiravienti, jolla rataa kuivataan puhalta- 
malla sita vasten kuumaa ilmaa. Eraana ongelmana tassa ratkaisussa on paallepuhal- 
lusjarjestelyjen viema tila. Tassa hakemuksessa esitetaan ainakin ensimmaisessa 
kuivatusryhmassa kaytettavaksi tavanomaisen kuivatusviiran sijasta ns. siirtohihnaa, 
25 joka on sellainen rainaa siirtava beltti-elementti, joka on pinnaltaan silea ja jonka 
adheesio-ominaisuudet ovat hyvat. Raina tarttuu siirtohihnan pintaan. Lisaksi 
siirtohihna on ilmaa ja vetta lapaisematon. Kaytettaessa keksinnon mukaista siirtohih- 
naa ei tarvita erillisia rainan tukipuhalluksia ja vastaavia, vaan siirtohihna toimii 
yksin rainaa kuljettavana ja kiinnittavana elementtina. Rainan kulku sen ansiosta on 
30 stabiili. Edella mainitun rainan kiinnittamisominaisuuden ansiosta pysyy raina 
siirtohihnan pinnalla myos kaarevissa rainajuoksuissa. Siirtohihnalla varustetussa 
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yksiviiravientikuivatussylinteriryhmassa ei tarvitse siten kayttaa ns. imuteloja 
kaantdsy lintereina . 

Paperikoneen nopeuksien kasvaessa edella mainitut ajettavuusongelmat etenkin kuiva- 
tusosan alussa voimistuvat. Nopeuksien kasvaessa on tullut tarve valttaa avoimia 
radan vienteja myos puristinosan ja kuivatusosan valissa. Ennestaan tunnetusti ko. 
vienti on ehdotettu suljettavaksi mm. poimimalla rata suoraan puristintelan pinnalta 
imutelan avulla kuivatusviiralle. Ennestaan tunnetusti on myos puristinosalla kaytetty 
vetta vastaanottamatonta rataa kastelematonta siirtohihnaa, jolta rata on poimittu 
suljettuna vientina sylinteriryhman kuivatusviiralle tai suoraan ensimmaisen sylinterin 
pinnalle. Em. tekniikka ei ole viela kovin yleistynyt. Eras potentiaalinen ongelma on 
rainan siirto siirtohihnalta kuivatusosalle, jota keksinnon eras suoritusmuoto pyrkii 
parantamaan. 

Edella mainittujen ongelmien valttamiseksi keksinnon mukaisessa menetelmassa raina 
tartutetaan olennaisesti vetta vastaanottamattoman siirtohihnan ulkopinnalle puris- 
tinosalla esimerkiksi sen viimeisessa puristinnipissa ja johdetaan suljettuna vientina 
kuivatusosalle. 

Keksinnon mukaiseen ratkaisuun kuuluu siten siirtohihnasilmukka, joka on olennai- 
sesti vetta vastaanottamaton ja ulkopinnaltaan paperirainaan adheesiokykyinen ja joka 
on sovitettu kulkemaan yhtenaisena lenkkina puristinosan ainakin viimeisen puristi- 
men kautta ja lisaksi kuivatussylinterien kautta. Siirtohihna H 100 on edullisesti 
US 5 298 124 patentissa esitettya tyyppia. 

Keksinnon mukaisella menetelmalla ja laitekonseptilla voidaan toteuttaa entista 
paremmat valmistettavan paperin tai kartongin pintojen sileysominaisuudet ja 
stabiilimpi rainan kulku, mika osaltaan perustuu keksinnon mukaisesti sovelletun ja 
jarjestetyn suhteellisen sileapintaisen siirtohihnan kayttoon. 

Keksinto on kayttokelpoinen nopeuksien edelleen noustessa uusissa koneissa, mutta 
se tarjoaa myos helpon tavan parantaa olemassa olevien paperikoneiden kuivatusosan 
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alun ajettavuutta. Olemassa oleva viira korvataan keksinnon mukaisesti siirtohihnalla. 

Keksinnolle on tunnusomaista se, mita on esitetty patenttivaatimuksissa. 

5 Seuraavassa keksintoa selostetaan yksityiskohtaisesti viittaamalla oheisien piirus- 
tuksien kuvioissa esitettyihin keksinnon eraisiin sovellusesimerkkeihin, joiden 
yksityiskohtiin keksintoa ei ole mitenkaan ahtaasti rajoitettu. 

Kuviossa 1 on esitetty keksinnon mukainen kuivatusosarakenne, joka kasittaa 
10 tavanomaisen yksiviiraviennin sijasta siirtohihnaviennin, joka edullisesti ulottuu 
puristimelle asti eli kulkee puristinnipin kautta. 

Kuviossa 2 on esitetty siirtohihnaviennilla varustettu kuivatusosa, joka kasittaa 
kuivatussylinterien ja kaantotelojen yhteydessa paallepuhallusyksikot, joiden kautta 
15 tuodaan kuivatusvaliainetta kuivatustehon lisaamiseksi. 

Kuviossa 3 A on esitetty tekniikan tason mukainen seka eraassa keksinnon mukaisessa 
kuivatusosakonseptissa sen toisessa kuivatussylinteriryhmassa R n kaytetty tavanomai- 
nen yksiviiravientijarjestely. 

20 

Kuviossa 3B on esitetty keksinnon mukainen ensimmaisessa kuivatussylinteriryh- 
massa Rj kaytetty siirtohihnavienti. Kuvion 3B suoritusmuoto vastaa kuviota 2, jossa 
kuivatussylinterien seka kaantotelojen yhteyteen on asetettu paallepuhallusyksikot. 

25 Kuviossa 4 on esitetty keksinnon suoritusmuoto, jossa raina W johdetaan pitkanip- 
pipuristimen pitkanippitelan vastatelan pinnan yhteydesta tartuntanipin avulla 
siirtotelalle ja edelleen kuivatussylinteriryhman keksinnon mukaisen siirtohihnan 
yhteyteen. 

30 Kuviossa 5 on esitetty keksinnon suoritusmuoto, jossa raina johdetaan pitkanippitelan 
vastatelan pinnalta suoraan siirtohihnan yhteyteen. 
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Kuviossa 6A on esitetty keksinnon suoritusmuoto, jossa raina johdetaan kuivatusosan 
ensimmaiseen kuivatussylinteriryhmaan puristinhuovan pinnalta. 

Kuviossa 6B on esitetty keksinnon suoritusmuoto, jossa raina johdetaan kuivatusosan 
5 kuivatussylinteriryhmaan puristimen keskitelan pinnalta saattamalla siirtohihna 
kosketuksiin puristimen keskitelan pintaan. 

Kuviossa 7A on esitetty rainan siirto kuivatussylinteriryhmasta Rj sita seuraavaan 
kuivatussylinteriryhmaan R n kayttamalla ryhmien valissa erillista siirtoimutelaa ja 
10 siirtokudosta. 

Kuviossa 7B on esitetty keksinnon suoritusmuoto, jossa kuivatussylinteriryhmien R r 
ja R n valilla kaytetaan pelkastaan siirtoimutelaa. 

15 Kuviossa 8 on esitetty keksinnon suoritusmuoto, jossa kuivatussylinteriryhman 
siirtohihna on sovitettu kulkemaan puristinnipin kautta ja jossa ensimmaisessa 
kuivatussylinteriryhmassa Rj sijaitsevat kuivatussylinterit ylapuolisissa asemissa ja 
kaantotelat alapuolisissa asemissa ja jossa ratkaisussa ensimmaisesta kuivatussylin- 
teriryhmasta Rj siirretaan raina kaksiviiraviennin kasittavaan kuivatussylinteriryh- 

20 maan R n . 

Kuviossa 9A on esitetty keksinnon suoritusmuoto, jossa siirtohihna johdetaan 
puristinosan viimeiselta puristimelta puristinnipin kautta niin, etta siirtohihnalenkin 
sisalla on suurihalkaisijainen tela, jonka pinnan myotaisesti on asetettu kaksi paalle- 
25 puhallusyksikkoa ja niiden paallepuhallushuuvat. 

Kuviossa 9B on esitetty keksinnon suoritusmuoto, joka muuten vastaa kuvion 9A 
suoritusmuotoa, mutta kuvion suoritusmuodossa sijaitsee ennen ns. paallepuhallus- 
telaa paallepuhallusyksikko, jolla suoritetaan rainan esilammitys ennen varsinaista 
30 paallepuhallustelaa. 
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Kuviossa 10 on esitetty muuten kuviota 9A vastaava suoritusmuoto, mutta kuvion 
suoritusmuodossa ns. paallepuhallustela on korvattu viela suurempihalkaisijaisella 
telalla paallepuhallusmatkan lisaamiseksi. 

Kuviossa 11 on esitetty keksinnon suoritusmuoto, jossa ns. paallepuhallustela on 
korvattu pitkanomaisella paallepuhallushuuvalla. Paallepuhallusyksikko on asetettu 
lineaarisen siirtohihnajuoksun yhteyteen ja paallepuhallusyksikon jalkeen raina 
siirretaan siirtohihnalta kuivatusosan ensimmaiseen kuivatussylinteriryhmaan. 

Kuviossa 12 on esitetty kuviota 11 muuten vastaava suoritusmuoto, mutta kuvion 
ratkaisussa paallepuhallusmatkaa on kasvatettu sijoittamalla tukirullat pystysuuntai- 
sesti pinoon, jolloin raina ja siirtohihnajuoksu kulkee ensin tukirullien myotaisesti 
ylospain ja viimeiselta tukirullalta vastaavien tukirullien myotaisesti alaspain. 
Paallepuhallusyksikot on asetettu tukirullien molemmille puolille. 

Kuviossa 13 on esitetty kuviota 1 1 muuten vastaava rakenne, mutta suoritusmuodossa 
kuivatusosan K alku kasittaa imulaatikot heti siirtoimutelan jalkeen. 

Kuviossa 1 esitetyssa rakenteessa on yksiviiravienti korvattu siirtohihnaviennilla. 
20 Kuvion 1 kuivatusosakonseptissa kulkee siirtohihna H 100 Usaksi paitsi kuivatusosan 
K ensimmaisen kuivatussylinteriryhman Rj kautta niin myos puristinosan P kautta. 
Siirtohihna H 100 kulkee suljettuna lenkkina puristimen P N puristintelojen 10 ai ,10a 2 
valisen nipin N x kautta. Keksinnon mukaisessa ratkaisussa kiinnittyy paperi- tai 
kartonkiraina W kuviossa 1 esitetysti puristimen 10 puristintelojen 10a! ja 10a 2 
25 valisessa nipissa N L puristinnipin N t kautta johdettuun siirtohihnaan H 100 ja kulkee 
siirtohihnan pinnalla kuivatusosalle K sen ensimmaiselle kuivatussylinteriryhmalle 
R r Siirtohihna H 100 on siten johdettu puristinosaan P ainakin viimeisen puristimen 
P N puristinnipin N t kautta. Puristimelle P N raina johdetaan pick-up-telan 13b imun 
avulla siten, etta raina siirretaan ensin siirtohuovalle H N ja pidetaan sen pinnan 
30 myotaisesti puhalluslaatikon f aikaansaamalla pitoimulla. Siirtohuopa H N on viety 
siten nipin N t kautta ja ohjattu huovanohjausteloilla 13a 1 ,13a 2 ... Puristin P N on 
edullisesti pitkanippipuristin, jonka kuviossa 1 esitetty ylapuolinen tela 10a! on ns. 
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pitkanippitela ja kasittaa joustavan pitkanippitelan hihnavaipan. Pitkanippitelan 10aj 
ylapuolinen tela 10a { kasittaa kuormituskengan, joka painetaan vastatelaa kohti, 
jolloin joustava hihnavaippa tulee vastaamaan kuormituskengan maaraamaa pinta- 
muotoa. Kuivatusryhmalta Rj siirtyy raina W toiselle kuivatusryhmalle R n , joka on 
tavanomainen eli kasittaa tavanomaisen yksiviiraviennin tavanomaisine viiroineen H 2 . 
Viira H 2 on ohjattu suljettuna lenkkina viiranohjaustelojen 14a 1 ,14a 2 kautta. Koros- 
tettakoon kuitenkin tassa yhteydessa, etta keksinto on kayttokelpoinen myos muiden 
tunnettujen puristinratkaisujen kuin pitkanippipuristimen yhteydessa. Puristin voi 
koostua myos edullisesti useammasta kuin yhdesta vettapoistavasta puristinnipista. 

Ennestaan tunnetuissa puristinosissa kaytettyjen puristushuopien merkittavana 
epakohtana on rataa uudelleen kostuttava vaikutus ja likaantumistaipumus. Keksinnon 
mukainen siirtohihna H 100 on olennaisesti vetta vastaanottamaton, ilmaa lapaisema- 
ton, silea ja ulkopinnaltaan paperirainaan adheesiokykyinen. Talloin paperirata on 
tartutettavissa siirtohihnasilmukan ulkopintaan ilman, etta raina uudelleen kostuu. 
Siirtohihnalla raina (paperiraina tai kartonkiraina) on johdettavissa suljettuna ja 
tuettuna vientina puristimelta kuivatusosalle K kuivatusosan ensimmaiseen kuivatus- 
ryhmaan Rj ja silta tavanomaiseen yksiviiraviennilla varustettuun kuivatussylinteri- 
ryhmaan R n , joka kasittaa tavanomaiset VacRoll-tyyppiset imutelat S 1 ,S 2 ..» 

Puristintelojen 10a j ja 10a 2 muodostamasta nipista N 1t joka edullisesti on pitkanippi, 
kuljetetaan raina siirtohihnan H 10 q ylapinnalla ns. esikuivatusosan eli kuivatusosan 
K ensimmaisen kuivatussylinteriryhman Rj ensimmaiselle kuivatussylinterille K 1? 
joka on hoyrylla kuumennettu kuivatussylinteri. Raina W kulkee edelleen kuivatussy- 
linterin K x pinnan myotaisesti siirtohihnan H 100 ja kuivatussylinterin K 2 pinnan 
valissa eteenpain tavanomaiselle kaantotelalle E { ja pysyy siirtohihnan H 100 pinnassa 
kiinni myos kaantotelan E x yhteydessa, joka on tavanomainen ei-kuumennettu 
telarakenne. Siirtohihna H 100 on ohjattu paitsi kuivatussylinterien K 1? K 2 ... ja 
kaantotelojen ja nipin N L kautta niin myos siirtohihnan ohjaustelojen 

12a 1 ,12a 2 ...12a N kautta. Raina W kulkee silmukkamaisesti polveillen kuivatusosa 
kuivatussylinteriryhmassa R T eli kaantotelalta E t edelleen toiselle ryhman R T kuu- 
mennetulle kuivatussylinterille K 2 ja eteenpain kuivatussylintereiden ryhmassa R n . 
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Kaantotelat E 1? E2...E n voivat siten kuivatusryhmassa R r olla tavanomaisia sileapin- 
taisia teloja. Telat voivat olla myos urapintaisia. Ne eivat tarvitse sisapuolista imua 
ja rei'itysta, joiden avulla tavanomaisessa yksiviiraviennilla varustetussa kuiva- 
tusosassa kiinnitetaan raina W imusylinterien kohdalla viiran pintaan. Siirtohihna 
H 100 on ominaisuudeltaan sellainen, etta raina W pysyy siirtohihnan pinnassa kiinni 
myos tavanomaisten ei imulla varustettujen kaantotelojen E l5 E2... muodostamassa 
silmukkamaisesti polveilevassa rainajuoksussa. Kuivatussylinterin K 3 yhteydesta 
raina W siirtyy edelleen toisen kuivatusryhman R n siirtoimutelalle D r Siirtoimutelan 
D t imun siirtamana irrotetaan raina W siirtohihnasta H 100 ja siirretaan edelleen 
siirtohihnan H 100 pinnan yhteydesta kuivatusosan K toisen kuivatussylinteriryhman 
R n viiran H 2 yhteyteen ja edelleen eteenpain kyseisessa tavanomaisessa kuivatussy- 
linteriryhmassa R n . 

Kuivatusosan alussa raina W on heikoimmillaan, koska sen vesipitoisuus on viela 
suuri. Kuivatusosan alku on siten yleensa maarannyt sen maksiminopeuden, milla 
paperi-/kartonkikonetta on voitu ajaa. Nain ollen ensimmainen kuivatusryhma R t on 
yleensa maarannyt kuivatusosan ja siten myos koko paperikoneen/kartonkikoneen 
maksiminopeuden. Kaytettaessa siirtohihnaa H 100 kuivatusosan K ensimmaisessa 
kuivatussylinteriryhmassa Rj voidaan merkittavasti nostaa koko paperikoneen/karton- 
kikoneen nopeutta. Kaytettaessa siirtohihnaa H 100 eli belttia tavanomaisen viiran 
asemasta pystytaan huomattavasti stabiloimaan ja nopeuttamaan rainavientia kuiva- 
tusosan alkupaassa. Siirtohihnaa H 100 kaytettaessa on rainan W kulku stabiili ja 
vakaa eika rainan katkeamisvaaraa esiinny. Raina W siirtyy suljettuna vientina 
puristimelta kuivatusosalle sen kuivatussylinteriryhmaan R x ja siita toiseen ryhman 
R n . Avoimia rainavienteja ei kuivatusosan K keksinnon mukaisessa ensimmaisessa 
kuivatussylinteriryhmassa R t esiinny. 

Kuviossa 1 esitetysti johdetaan raina keksinnon mukaiselta esikuivatusosalta eli 
keksinnon mukaiselta ensimmaiselta kuivatusryhmalta Rj kuivatusosan toiselle 
kuivatussylinteriryhmalle R n , joka on tavanomainen yksiviiraviennilla varustettu 
kuivatussylinteriryhma, jossa viira on sovitettu kulkemaan tavanomaisten VacRoll- 
tyyppisten imutelojen S 1 ,S 2 ... kautta. Imutelat S 1 ,S 2 ... kasittavat telavaipan lapi 
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kulkevan rei'ityksen, joka toisaalta avautuu telan vaippapinnalla oleviin uriin ja 
toisaalta telan sisapuolelle, johon kohdistetaan alipaine. Talloin saadaan imu- ja 
pitovoima kohdistumaan kehamaisesti telavaipan pinnalla oleviin uriin ja edelleen 
ulommaisena vietyyn rainaan W. Viira on ilmaa lapaiseva tavanomainen yksiviira- 
viennissa kaytetty kudos. Vaikka kuviossa 1 ryhma R n on normaali yksiviiravien- 
tiryhma, saattaa joissakin tapauksissa ryhma R n , etenkin uusinnoissa, joita tahdataan 
nimenomaan kuivatusosan alun ajettavuusongelmien poistamiseen, keksinnon 
mukaisesti olla myos muunlainen kuivatusryhma esim. UnoRun-ryhma tai jopa 
kaksiviiravientiry hma . 

Perinteisen sylinterikuivatuksen ensimmaisessa ryhmassa tapahtuu vain hyvin vahan 
rainassa olevan veden haihtumista viiran lapi. Tasta syysta keksinnon mukaisesti 
ilmaa ja vettalapaisemattoman hihnan kaytto ei oleellisesti heikenna kuivatustehoa. 
Painvastoin, kun rata luotettavasti seuraa hihnaa, voidaan sylintereiden lampotilaa 
nostaa ilman vaaraa, etta rata seuraisi sylinterin pintaa. Jos halutaan edelleen lisata 
kuivatuskapasiteettia, voidaan kayttaa kuvion 2 mukaista jarjestelya. 

Kuivatustehon edistamiseksi on kuviossa 2 esitetty kuivatusosan kuivatussylinteri- 
ryhma Rj varustettu lisaksi kaantosylinterien E^E^... yhteydessa olevilla paallepu- 
halluslaatikoilla lla 1 ,lla 2 ..., joiden kautta puhalletaan kuumaa ilmaa / kuumaa 
kaasua / kuumaa hoyrya rainan W yhteyteen kuivatustehon parantamiseksi. Kuviossa 
2 esitetty kuivatusosarakenne vastaa muuten kuvion 1 kuivatusosarakennetta. 
Keksinnon mukaisessa laiteratkaisussa voivat paallepuhallusyksikot sijaita joko 
pelkastaan hoyrylla kuumennettujen kuivatussylinterien yhteydessa tai kuten kuviossa 
2 on esitetty ja kaantotelojen Ei^. . . yhteydessa. Periaatteessa vastaava paallepuhal- 
lus voidaan jarjestaa myos kuivatussylinterien K 1? K 2 . . - yhteyteen, mutta sen teho jaa 
huonoksi lapaisemattoman hihnan vuoksi. 

Kuviossa 3A on esitetty tekniikan tason mukainen ja kuivatussylinteriryhmassa R n 
eli toisessa kuivatussylinteriryhmassa kaytetty tavanomainen yksiviiravienti. Ta- 
vanomainen kuivatusviira H 2 on johdettu kuivatussylinterilta K{ imutelalle ja 
imutelalta S t toiselle kuivatussylinterille K 2 ' ja eteenpain kuivatussylinteriryhmassa 
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R n . Kuviossa esitetysti imusylinteri S { kasittaa pinnallaan urituksen u 1 ,u 2 , joihin 
paatyvat imusylinterin vaipan S' lapi viedyt reiat a 1? a 2 . Imusylinterin sisalle kohdis- 
tetaan alipaine, jolloin saadaan kehamainen pitovoima kohdistettua rainaan W. 
Kuvioiden 1 ja 2 mukaisesti sylinterien ja imutelan muodostamaan taskuun voidaan 
5 sijoittaa myos puhalluslaatikot B 2 ja B 2 tai vastaavat radan kulkua stabiloivat laitteet. 

Keksinnon mukainen kuivatusosakonsepti voi kasittaa useita kuivatussylinteriryhmia 
R n ,R ni ,R Iv ..., jotka kuivatussylinteriryhmat ensimmaisen kuivatussylinteriryhman 
10 jalkeen ovat tavanomaisia yksiviiraviennilla varustettuja kuivatussylinteriryhmia. 
Myos siirtohihnaa voidaan kayttaa myos muissa kuin ensimmaisessa kuivatussylinte- 
riryhmassa. 

Kuviossa 3B on esitetty havainnollisesti aksonometrisesti kuvion 2 mukainen ryhma 
15 R I? jossa seka kuivatussylinterit etta sileapintaiset kaantosylinterit on varustettu 
paallepuhallusyksikoilla 1 la t , 1 la 2 . . . , joiden kautta johdetaan lammonsiirtovaliainet- 
ta, edullisesti hoyrya tai kuumaa ilmaa rainan W yhteyteen. Kuviossa esitetysti ovat 
kaantotelat E { ,1^. . . sileapintaisia kaantoteloja. Siirtohihna H 100 on johdettu kaantote- 
loin E^E^... silean rei'ittamattoman telapinnan e kautta. 

20 

Seuraavissa kuvioissa 4—8 selostetaan erilaisia rainan siirtotapoja kuivatusosalle K 
ja kuivatusosan ensimmaisesta kuivatussylinteriryhmasta toiseen kuivatussylinteriryh- 
maan. Olennaista kuitenkin kaikille seuraavassa selostettaville suoritusmuodoille on, 
etta ainakin kuivatussylinteriryhma Rj on vastaavanlainen siirtohihnalla H 10 q 
25 varustettu kuivatussylinteri, kuten on selostettu kuvion 1 yhteydessa. 

Kuviossa 4 on esitetty keksinnon suoritusmuoto, jossa kuivatusosan K kuivatussy- 
linteriryhma R r muodostuu kuten kuvion 1 suoritusmuodossa kuivatussylintereista 
K 1 ,K 2 ,K 3 ja kaantosylintereista ja E 3 . Kuivatussylinterit K 1 ,K 2 ,K 3 ovat kuten 

30 kuvion 1 suoritusmuodossa hoyrylla kuumennettuja sileapintaisia kuivatussylintereita 
ja kaantosylinterit E x ,E 2 . . . ovat tavanomaisia sileapintaisia teloja. Kuviossa esitetyssa 
suoritusmuodossa kuivatusryhman R x ja R n valilla on sileapintainen tela K 10 , joka 
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voi olla myos sylinteri kuten kuivatussylinteri. Ryhmassa Rj on keksinnon mukaisesti 
siirtohihnalla H 100 ja raina W siirtyy kuviossa esitetysti silmukkamaisesti polveillen 
siirtohihnaan sen adheesiolla kiinnittyneen siirtohihnan H 10 o mukana eteenpain 
kuivatussylinteriryhmassa. Kuivatussylinteriryhmaan R r raina siirretaan puristimelta 
P N puristintelojen 10a! ja 10a 2 , edullisesti pitkanippipuristimen telojen yhteydesta. 
Raina W siirretaan kuviossa esitetysti sileapintaisen pitkanippitelan lOaj ylapuolisen 
vastatelan 10a 2 yhteyteen ja sen sileaan pintaan kiinnittyneena eteenpain ja edelleen 
tartuntanipin V valityksella ylapuoliselle siirtotelalle S 100 , esimerkiksi imutelalle ja 
sen yhteydesta siirtohihnan H 100 yhteyteen, jonka pintaan raina W on kiinnittyneena. 
Ryhmasta Rj raina siirretaan sylinterin tai sileapintaisen telan K 10 yhteyteen ja 
edelleen toisen kuivatusryhman R n yhteyteen viiran H 2 ja sylinterin K 10 valiin ja 
eteenpain ryhmassa R n . Ryhma R n voi olla tavanomainen yksiviiraviennin kasittava 
kuivatussylinteriryhma, joissa kuivatussylinterien valilla on VacRoll-telat S 1? S 2 ..., 
kuten kuvion 1 suoritusmuodossakin. Tartutanippi V voi toimia tassa suoritusmuo- 
dossa myos ns. tasauspuristimena, jolla aikaansaadaan oleellisesti sama sileys rainan 
molemmille pinnoille. 

Kuviossa 5 on esitetty keksinnon suoritusmuoto, jossa kuivatusosan kuivatussylin- 
teriryhma Rj kasittaa siirtohihnan H 10 q kuten edellisissakin suoritusmuodoissa, mutta 
jossa ratkaisussa raina W poimitaan siirtohihnan H 10 q yhteyteen puristimen P, 
edullisesti pitkanippipuristimen pitkanippitelan 10aj vastatelan 10a 2 yhteydesta. 
Raina W siirtyy puristimen P N nipin N x jalkeen puristimen P N vastatelan 10a 2 , 
edullisesti sileapintaisen telan pinnalla jonkin matkaa, ja tulee mainitun telan pinnan 
yhteyteen asetetun siirtohihnan H 100 kanssa kosketukseen ja kiinnittyy siihen. Kuvion 
suoritusmuodossa ohjaustela 12a n on asetettu siten puristimen P N alapuolisen telan 
10a 2 yhteyteen, etta se painaa siirtohihnan H 100 kiinni puristimen P N alatelaan 10a 2 . 
Kuviossa esitetysti raina W kuljetetaan siten siirtohihnan H 10 q mukana silmukkamai- 
sesti polveillen kuivatussylinterien K Y ,K 2 . . . ja tavanomaisten sileapintaisten kaantote- 
lojen E^E^... kautta, kuten kuvion 1 suoritusmuodossa, ryhmassa R r siirtoimutelalle 
S 100 , joka sijaitsee ryhmien Rj ja R n valissa ja joka voi kasittaa pinnallaan vii- 
rasukan, jolloin rainaan W kohdistetaan viirasukan lapi imuvaikutus ryhmien 
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valisessa positiossa. Raina siirretaan siten ryhmasta Rj ryhmaan R n , joka voi olla 
tavanomainen Vac-telat S^.S^.. kasittava yksiviiravientikuivatussylinteriryhma. 

Kuviossa 6A on esitetty keksinnon suoritusmuoto, jossa puristimelta P raina W 
5 johdetaan kuivatusosalle K sen ensimmaiseen kuivatussylinteriryhmaan Rj, joka 
kasittaa edella selostetun siirtohihnan H 100 . Kuvion 6 A suoritusmuodossa raina W 
johdetaan siirtohihnan H 100 kiinnittyneena kuivatussylinterilta sileapintaiselle 
kaantotelalle E l ja edelleen toisessa korkeusasemassa olevalle kuivatussylinterille K 2 
ja eteenpain kuivatussylinteriryhmassa. Nain ollen siirtohihnan H 10o pidetaan raina 
10 kosketuksessa siirtohihnan pintaan kaikkialla rainan ollessa kiinnittyneena siirtohih- 
nan adheesion avulla. Nain ollen VacRolleja tai vastaavia ei tarvita eika tarvita 
myoskaan puhalluslaatikoita ja vastaavia. Puristimelta P N nipista N t raina W 
johdetaan puristinhuopien H N ja H N + 1 valiin. Raina W siirretaan huovalta H N 
ryhman Rj sen siirtohihnalle H 100 , kuten kuvion 1 suoritusmuodossa ja ryhmasta Rj 
15 ryhmaan R n , joka ryhma R n voi olla kuten kuviossa on esitetty esimerkiksi kaksivii- 
raryhma kasittaen viirat H 20 o.H 2 oi- Kuivatussylinteriryhmasta R x raina siten 
siirretaan esimerkiksi tavanomaiselle kaksiviiraryhmalle R 2 siirtoimutelan D 10 avulla. 
Kuivatussylinteriryhma R n kasittaa siten tavanomaiset viirat H 200 ,H 201 seka kuiva- 
tussylinterit R^Kf ja K 2 ',K 2 "... 

20 

Kuviossa 6B on esitetty suoritusmuoto, jossa raina siirretaan kuivatusosan K ensim- 
maiseen kuivatussylinteriryhmaan R x puristinosan P keskitelan 50 yhteydesta. Raina 
W tuodaan kuviossa esitetysti nipin N 10 kautta keskitelan 50 yhteyteen ja siirretaan 
keskitelan pinnalla toiseen puristinnippiin N 20 ja edelleen keskitelan 50 pinnan 50' 

25 myotaisesti puristinnipin N 2 kautta ja edelleen keskitelan 50 pinnalta 50' ryhman Rj 
siirtohihnan H 100 yhteyteen, joka siirtohihna H 100 on tuotu keskitelan 50 pintaan 
kiinni telan T avulla. Kuviossa esitetysti voi ryhma R n olla esimerkiksi kaksiviira- 
vientiryhma tai kuten kuviossa 1 on esitetty tavanomainen yksiviiravientiryhma. 
Ryhma R t on samanlainen kuin on ryhma Rj kuviossa 1. Ryhma R n on vastaavanlai- 

30 nen kuin on esitetty kuvion 6A suoritusmuodossa. On selvaa, etta ryhma voi olla 
myos tavanomainen yksiviirakuivatussylinteriryhma. Puristimen P huopavienteja on 
merkitty H n+2 ja H n+3 . 
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Kuviossa 7A on esitetty ryhmien Rj ja R n valilla oleva erillinen siirtokudoslenkki 
H 300' J oka on viet y imutelan S 20 o kautta, joka imutela S 200 sijaitsee ryhmien R h R n 
valissa. Raina W siirretaan ryhman R r siirtohihnan H 100 yhteydesta siirtoviiran H 3 
yhteyteen ja edelleen toiseen kuivatusryhmaan R n . Kuvion suoritusmuodossa ryhma 
5 Rj kasittaa siirtohihan H 100 sileapintaiset kaantosylinterit E 1 ja E^ seka kuivatussy- 
linterit K 1 ,K 2 ... Raina kulkee kuten on esitetty kuvion 1 suoritusmuodossa siirtohi- 
haan H 10 o kiinnittyneena aina ryhman Rj lopulle, jossa siirtoviiran H 3 seka siirtoi- 
mutelan S 20 o avulla ja sen aikaansaamalla imulla irrotetaan raina W siirtohihnan 
H 100 pinnasta ja siirretaan se siirtoviiran H 3 mukana toiseen kuivatussylinteriryh- 
10 maan R n , joka voi olla tavanomainen yksiviiravientiryhma, jonka siirtoimutelan S t 
tuntumaan raina ensimmaisena tuodaan ja siirretaan edelleen tavanomaisessa yksivii- 
raviennin Hj kasittavassa kuivatussylinteriryhmassa R n . 

Kuviossa 7B on esitetty muuten kuviota 7A vastaava suoritusmuoto, mutta jossa ei 
15 ole erillista siirtoviiralenkkia H 3 ja jossa raina poimitaan pelkastaan siirtoimutelan 
s 300 avu U a ensimmaisen ryhman Rj siirtohihnalta H 10 q toiseen kuivatussylinteriryh- 
maan R n . 

Kuviossa 8 on esitetty muuten kuviota 1 vastaava suoritusmuoto, mutta jossa 
20 suoritusmuodossa toinen kuivatussylinteriryhma R n on tavanomainen kaksiviira- 
kuivatussylinteriryhma. Kuvion 8 kuivatussylinteriryhma poikkeaa lisaksi kuvion 1 
suoritusmuodosta siina, etta kaantotelat E^E^ sijaitsevat kuvion 8 suoritusmuodossa 
alapuolisessa positiossa verrattaessa kuivatussylintereihin K 1? K 2 ,K 3 . Ryhman I 
lopulla raina W poimitaan siirtohihnan H 100 pinnalta siirtoimutelan D 10 avulla, joka 
25 sijaitsee toisen kuivatussylinteriryhman R n alapuolisen viiralenkin H 200 sisapuolella. 

Edella kuvioissa 4-8 selostetuissa suoritusmuodoissa on selvaa, etta kuivatussy- 
linterien jalkeisten kaantotelojen E t yhteyteen voidaan asettaa lisaksi paallepuhal- 
luslaitteet, kuten on esitetty kuvioissa 3A ja 3B. 

30 

Kuvion 9A mukaisessa ratkaisussa viimeisessa puristinnipissa alahuovan paikalla on 
siirtohihna H 100 (TransBelt). Normaalisti rata W otetaan irti siirtohihnalta H 100 heti 
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puristimen jalkeen, mutta keksinnon mukaisessa ratkaisussa rata viedaan taittotelana 
tai kuivatussylinterin kautta paallepuhallustelalle. Koska rata on puristamisen jalkeen 
tiukasti kiinni siirtohihnan pinnassa, ei rataa tarvitse tukea millaan tavalla paallepu- 
halluskuivatuksen aikana. Paallepuhallusyksikon jalkeen rata siirretaan ensimmaiselle 
5 kuivatussylinterille ja jatketaan kuivatusta normaalisti 1-viiraviennissa. 

Siirtohihnan H 100 taittotela tai kuivatussylinteri 12a n voi olla pinnoitettu, jos teras, 
kumi tai suomugrafiittivalurauta aiheuttaa tarttumisongelmia. Toinen mahdollisuus on 
kayttaa sylinterissa niin suurta hoyrynpainetta, etta radan ja sylinterin valiin muodos- 
10 tuu hoyrykalvo, jolloin raina ei tartu kiinni sylinterin pintaan. 

Paallepuhallusyksikot lla^ lla 2 kasittava tela 100 voi tassa tapauksessa olla silea 
tela. Telan paalla rataan kohdistetaan paallepuhallus, jolloin paperin kuiva-aine 
nousee ennen kuin siirrytaan 1-viiravientigeometriaan. Paallepuhallusyksikoiden 
15 huuvia on merkitty 130a l5 130a 2 . Niiden paallepuhallusvaliaineen kuten ilman 
purkupinta sijaitsee rainan W tuntumassa. Rainan W seuratessa siirtohihnan H 10 q 
pinnalla telan 100 pinnan myotaisesti. 

Kuviossa 9A on esitetty siirtohihnan H 100 kaytto puristimen P viimeisen puristimen 
20 10a 1? 10a 2 yhteydessa, edullisesti pitkanippipuristimen yhteydessa, joka pitkanip- 
pipuristin kasittaa pitkanippitelan 10a l5 jossa on joustava hihnavaippa, joka mukautuu 
edullisesti sileapintaisen vastatelan 10a 2 pinnan muotoon pitkanippitelan kasittaessa 
sen keskiakseliin liittyvan hihnavaipan sisapuolisen kuormituskengan, jonka kuormi- 
tuspinnan muoto vastaa vastatelan pinnan muotoa. 

25 

Keksinnon mukaisesti siirtohihna H 100 , johon raina kiinnittyy nipissa N 1? siirretaan 
edelleen paallepuhallusyksikolle lla t ja lla 2 , jotka on sovitettu suurihalkaisijaisen 
telan 100 pinnan tuntumaan. Kuvion 9A suoritusmuodossa on telan 100 halkaisija 
3600 mm, jolloin paallepuhallusmatkaa saadaan 7,9 m. Paallepuhalluskokonaisuus 
30 kuvion 9A suoritusmuodossa on kaksiosainen kasittaen paallepuhallusyksikot 1 la t ja 
lla 2 . Kunkin paallepuhallusyksikon lla l5 lla 2 kautta puhalletaan lammonsiirtovali- 
ainetta kuten lamminta ilmaa tai hoyrya rainan W yhteyteen sen kuivattamiseksi. 
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Kuviossa esitetysti on siirtohihna H 100 viety ohjaustelojen 12a 3 ,12a 4 ... kautta. 
Ylapuolinen huopa H N , on myos viety pitkanippipuristimen puristinnipin N t kautta 
ja ohjattu ohjaustelojen 13a 1 ,13a 2 ... avulla. Siirtohihnalta H 100 raina W siirretaan 
siirtoimutelan 300 kautta kuivatusosaan K ensimmaiseen kuivatusryhmaan R x , joka 
kasittaa tavanomaisen kuivatusviirajuoksun H t . 

Kuivatusosa K, sen kuivatussylinteriryhma Rj, kasittaa kuivatussylinterit K^... 
seka imusylinterit (VacRoll-tyyppiset) S lf S 2 ... Kuivatusosa K on tavanomainen 
kuivatusosarakenne. Se kasittaa edullisesti useita kuivatussylinteriryhmia, mutta 
olennaista koko rakenteessa on se, etta siirtohihna H 100 sijaitsee siten rakenteessa, 
etta sen avulla paperi- tai kartonkiraina W siirretaan puristinosalta P kuivatusosalle 
K. 

Mitoitusesimerkki kuvion 1 geometrialle (telan halkaisija 3600 mm): 

— nopeus 2000 m/min 

— haihdutusnopeus 120 kg/(m 2 h) 

— paallepuhallustelan halkaisija 3,6 m (peitto 215 astetta) 

— kuiva-aineen nousu 45 -» 48,5 %. 

3,5 %:n kuiva-aineen nousu merkitsee huomattavaa parannusta rainan lujuusominai- 
suuksissa ja rainan siirto sylinterilta eteenpain tassa kuiva-aineessa on jo huomatta- 
vasti varmempaa kuin 45 %:n kuiva-aineessa. 

Kuviossa 9B keksinnon mukaisessa geometriassa on myos mahdollista kayttaa 
Usapaallepuhallusyksikkoa 500 ennen taittotelaa 12a n , jolloin paallepuhallus tapahtui- 
si tason paalla. Talla ratkaisulla olisi se etu, etta radan lampotilaa voidaan nostaa 
ennen varsinaista paallepuhalluskuivatusta. Riippuen tukemattoman viennin pituudesta 
voidaan siirtohihnaa H 100 tukea alapuolelta esimerkiksi riittavalla maaralla tukiteloja 
1203^12032.. . 

Kuviossa 10 on esitetty muuten kuviota 9A vastaava suoritusmuoto, mutta kuvion 
suoritusmuodossa tela 100 kasittaa viela suuremman halkaisijan 4800 mm kuin on 
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esitetty kuvion 9A ratkaisussa. Talloin paallepuhallusmatkaksi saadaan 10 m. 
Vastaavasti paallepuhalluksen aikaansaama kuiva-aineen nousu on suurempi kuin 
kuvion 9 A mukaisessa ratkaisussa. 

5 Kuviossa 11 on esitetty keksinnon suoritusmuoto, jossa tela 100 on korvattu pit- 
kanomaisella paallepuhallusyksikon lla x paallepuhallushuuvalla 110. Siirtohihna- 
juoksu H 10 q on muuten vastaava kuin kuvion 9 ja 10 suoritusmuodossa. Siirtohihna- 
juoksu H 100 kasittaa tassa suoritusmuodossa suoran lineaarisen juoksutusosuuden D t 
puristinosan P viimeisen puristimen, edullisesti pitkanippipuristimen ja kuivatusosan 

10 K ensimmaisen kuivatusryhman Rj valilla. Tukitelat 120a v 120a 2 , 120a 3 , 120a 4 , 120a 5 
tukevat siirtohihnan H 100 juoksua ja pitkanomainen paallepuhallusyksikon huuva 1 10 
on kuvion suoritusmuodossa asetettu juoksulle D t . Paallepuhallusmatka on noin 10 
m. Talloin saadaan huomattava kuivatusteho. Kuviossa esitetysti imutelan 300 avulla 
siirretaan raina siirtohihnan H 100 pinnalta kuivatusosan K ensimmaisen kuivatusryh- 

15 man Rj kuivatusviiran H t pinnalle ja eteenpain kuivatusosassa K. 

Kuviossa 12 on esitetty muuten kuviota 11 vastaava suoritusmuoto, mutta kuvion 
suoritusmuodossa on paallepuhallusmatkaa kasvatettu sijoittamalla tukirullat 
120a l5 120a 2 ... pystysuuntaisesti ja sijoittamalla paallepuhallusyksikot llaj ja lla 2 

20 tukirullien 120a ls 120a 2 . . • molemmille puolille. Tukirullat 120a l9 120a 2 . . . sijaitsevat 
akseleiltaan pystytasossa Y Y ja siirtohihna H 100 on viety tukirullien 120a 1? 120a 2 ... 
myota ensin ylospain ja viimeisen pystypinossa olevan tukirullan ympari ja taman 
jalkeen alaspain vastaavien tukirullien 120a 1 ,120a 2 ... kautta. Tukirullien 
120a! , 120a 2 . . . kummallakin puolella on siten paallepuhallusyksikot 1 la x , 1 la 2 , joiden 

25 kautta puhalletaan lamminta ilmaa, hoyrya tai muuta lammitysvaliainetta rainan W 
yhteyteen sen kuivattamiseksi. Paallepuhallusyksikoiden lla 1 ,lla 2 ... huuvat 
110a 1 ,110a 2 ... ovat pitkanomaisia rakenteita. 

Kuviossa 12 on viela esitetty ratkaisu, joissa radan vienti tapahtuu suoraviivaisesti 
30 beltilla ylospain (voi olla myos alaspain). Kuvion 12 ratkaisun etuna on kuivatusosan 
huomattava lyheneminen pituussuunnassa. Korkeussuunnassa sen sijaan tarvittava tila 
on suurempi. 
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Kuviossa 13 on esitetty kuviota 11 vastaava rakenne. Kuvio suoritusmuodoltaan 
poikkeaa kuvion 1 suoritusmuodosta kuivatusosan K kuivatusryhman Rj tulopuolen 
rakenteen osalta. Kuivatusosan K alku kasittaa imulaatikot J { J 2 imusylinterin M 
jalkeen. 

5 

Vaikka kuvioissa 11, 12 ja 13 on esitetty lineaariset pitkat siirtohihnaviennit, ei 
keksinto rajoitu pelkastaan tallaisiin vienteihin, vaan siirtohihnavienti voi olla myos 
kaareva, milloin se konegeometrian, yllapidettavan hihnan kireyden tai ajettavuuden, 
tms. tekijan kannalta on edullista. 

10 
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Patenttivaatimukset 

1. Laitteisto paperi-/kartonkirainan (W) siirrossa paperi- tai kartonkikoneessa, 
tunnettu siita, etta rainan (W) siirrossa kaytetaan siirtohihnaa (H 100 ), johon raina 

5 (W) kiinnittyy adheesion vaikutuksesta ja joka siirtohihna on johdettu siten paperiko- 
neen/kartonkikoneen yhteydessa, etta se on kosketuksessa puristinosan (P) viimeisen 
puristimen puristinnipin muodostamaan telaan (lOaj tai 10a 2 tai S 100 ) ja etta raina 
(W) johdetaan puristimelta siirtohihnaan (H 100 ) kiinnittyneena eteenpain ja etta 
rainaan tuodaan lampoenergiaa sen ollessa siirtohihnaan (H 100 ) kiinnittyneena. 

10 

2. Patenttivaatimuksen 1 mukainen laitteisto rainan (W) siirrossa paperi- tai kartonki- 
koneessa, tunnettu siita, etta kuivatusosa kasittaa ainakin yhden kuivatussylin- 
teriryhman, jossa tavanomaisen viiraviennin sijasta kaytetaan siirtohihnaa (H 100 ), 
johon raina (W) kiinnittyy adheesion vaikutuksesta ja joka siirtohihna on johdettu 

15 kuivatussylinterien (K lf K 2 ...) ja kaantotelojen (I^^...) kautta ja eteenpain maini- 
tussa kuivatusosan kuivatussylinteriryhmassa (Rj). 

3. Patenttivaatimuksen 1 mukainen laitteisto rainan (W) siirrossa paperi- tai kartonki- 
koneessa, tunnettu kuivatusosan ainakin ensimmaisessa kuivatussylinteriryhmassa 

20 (Rj) on siirtohihna (H 10 q)- 

4. Jonkin edella olevan patenttivaatimuksen mukainen laitteisto rainan (W) siirrossa 
paperi- tai kartonkikoneessa, tunnettu siita, etta siirtohihna (H 100 ) on ilmaa ja vetta 
lapaisematon. 

25 

5. Jonkin edella olevan patenttivaatimuksen mukainen laitteisto rainan (W) siirrossa 
paperi- tai kartonkikoneessa, tunnettu siita, etta kaantotelat (E^E^. . .) ovat sileapin- 
taisia teloja ja etta raina (W) kulkee telojen (Ej^...) kohdalla siirtohihnan (H 100 ) 
siirtamana ja pysyy siirtohihnan (H 100 ) pinnalla siirtohihnan (H 100 ) rainan kohdista- 

30 man adheesiovoiman vaikutuksesta. 
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6. Jonkin edella olevan patenttivaatimuksen mukainen laitteisto rainan (W) siirrossa 
paperi- tai kartonkikoneessa, tunnettu siita, etta kuivatusosan ensimmaisessa 
kuivatussylinteriryhmassa (Rj) suljettuna lenkkina viety siirtohihnajuoksu on viety 
lisaksi ainakin puristinosan (P) viimeisen puristimen (P N ) puristintelojen (10a l5 10a 2 ) 

5 puristinnipin (N^ kautta, jolloin raina (W) kiinnittyy siirtohihnaan (H 100 ) puristinni- 
pissa (Nj) ja rainan vienti puristimelta kuivatusosalle sen ensimmaiseen kuivatussy- 
linteriryhmaan (R T ) on siirtohihnan (H 100 ) tukema ns. suljettu rainavienti. 

7. Jonkin edella olevan patenttivaatimuksen mukainen laitteisto rainan (W) siirrossa 
10 paperi- tai kartonkikoneessa, tunnettu siita, etta kuivatusosa (K) kasittaa siirtohih- 

nalla (H 100 ) varustetun kuivatussylinteriryhman (Rj) jalkeen toisen kuivatussylin- 
teriryhman (Rn)> johon raina (W) siirretaan suljettuna vientina ja joka toinen 
kuivatussylinteriryhma (R n ) kasittaa tavanomaisen viiraviennin (H 2 ), jolloin raina 
(W) siirretaan kuivatussylinterien ja imutelojen (Kj ,S| ,K 2 ,S 2 . . .) kautta silmukkamai- 
15 sesti polveillen ja pidetaan imutelojen (S 1? S 2 ...) yhteydessa imutelojen sisapuolelle 
aikaansaadun paineen avulla. 

8. Jonkin edella olevan patenttivaatimuksen mukainen laitteisto rainan (W) siirrossa 
paperi- tai kartonkikoneessa, tunnettu siita, etta kuivatussylinteriryhma (Rj), joka 

20 kasittaa siirtohihnajuoksun (H 100 ) on varustettu paallepuhallusyksikoilla 
( 1 laj , 1 la 2 . . .), joiden kautta tuodaan kuivatusvaliaine, edullisesti hoyry , kuumennettu 
ilma tai kuumennettu kaasu rainan (W) yhteyteen kuivatustehon parantamiseksi. 

9. Jonkin edella olevan patenttivaatimuksen mukainen laitteisto rainan (W) siirrossa 
25 paperi- tai kartonkikoneessa, tunnettu siita, etta siirtohihnan (H 10 q) on johdettu 

viimeisen puristinosan (P) puristinnipin (Nj) kautta ja siten, etta siirtohihna on 
johdettu ohjaustelojen (12a! , 12a 2 ) kautta ja etta nipin (Nj) kautta on viety lisaksi 
puristinhuopa (H n ), jolloin nipilta (Nj) raina (W) siirretaan siirtohihnan pintaan 
kiinnittyneena eteenpain ja edelleen telalle (100), jonka yhteyteen on asetettu ainakin 
30 yksi, edullisesti kaksi, paallepuhallusyksikkoa (lla^lla^, joilta johdetun kuumen- 
nusvaliaineen avulla kuivataan paperi-/kartonkirainaa (W) ja jolta paallepuhallusyksi- 
kot (lla 1? lla 2 ) kasittavalta telalta (100) raina (W) johdetaan siirtohihnan (H 10 q) 
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pintaan kiinnittyneena edelleen kuivatusosan (K) ensimmaisen kuivatusryhman (Rj) 
yhteyteen. 

10. Patenttivaatimuksen 1 mukainen laitteisto, tunnettu siita, etta raina (W) 
5 johdetaan puristimen (P) viimeisen puristinnipin (N^ kautta, jonka nipin kautta on 

johdettu lisaksi siirtohihna (H 100 ), jonka pintaan kiinnittyneena raina (W) johdetaan 
edelleen lineaarista juoksua (D t ) pitkin, jonka yhteydessa sijaitsevat tukirullat 
(120a!, 120a 2 . . .) ja jonka juoksun (Dj) toisella puolella sijaitsee paallepuhallusyksik- 
ko (lla^, joka kasittaa pitkanomaisen huuvan (110) ja etta paallepuhallusyksikon 
10 (lla^ jalkeen raina (W) siirretaan siirtohihnan (H 100 ) pinnasta kuivatusosan (K) yh- 
teyteen. 

11. Patenttivaatimuksen 1 mukainen laitteisto, tunnettu siita, etta siirtohihna (H 100 ) 
on johdettu puristimen (P) viimeisen puristimen (lOa^lOs^) puristinnipin (N^ kautta 

15 ja etta siirtohihnan (H 100 ) pinnalla siihen kiinnittyneena johdetaan raina (W) pys- 
tysuuntaisesti tukitelojen (120a 1 ,120a 2 ...) myotaisesti johdetun siirtohihnajuoksun 
(H 100 ) mukana ylospain, jonka juoksun yhteydessa sijaitsee paallepuhallusyksikko 
(llaj) ja etta viimeiselta tukitelalta raina (W) johdetaan siirtohihnan (H 100 ) pinnalla 
alaspain toisen paallepuhallusyksikon (lla^ yhteyteen ja edelleen toiselta paallepu- 

20 hallusyksikon (lla 2 ) jalkeen kuivatusosan (K) ensimmaiseen kuivatussylinteriryh- 
maan (R|). 

12. Jonkin edella olevan patenttivaatimuksen mukainen laitteisto, tunnettu siita, etta 
viimeinen puristinnippi (V) on huovaton ns. tasauspuristin. 

25 

13. Menetelma rainan (W) siirrossa paperikoneen tai kartonkikoneen yhteydessa, 
tunnettu siita, etta raina (W) siirretaan siirtohihnan (H 100 ) pinnalla, etta raina (W) 
johdetaan siirtohihnan (H 100 ) pinnalla siihen adheesion avulla kiinnittyneena puris- 
tinosan (P) viimeiselta puristimelta (lOa^lOaj tai lOa^S^ siten, etta siirtohihna 

30 (H 10 o) on kosketuksessa viimeisen puristimen puristintelaan (10a! tai S 10 q)- 
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14. Patenttivaatimuksen 13 mukainen menetelma rainan siirrossa paperikoneen tai 
kartonkikoneen yhteydessa, tunnettu siita, etta raina (W) johdetaan silmukkamai- 
sesti polveillen siirtohihnan (H 100 ) pintaan kiinnittyneena kuivatusosan (K) kuivatus- 
sylinteriryhman (R^ kuivatussylinterilta (K^ kaantotelalle (E x ) ja edelleen kaantote- 
lalta seuraavalle kuivatussylinterille (K 2 ) ja eteenpain kuivatussylinteriryhmassa (R^. 

15. Edella olevan patenttivaatimuksen mukainen menetelma rainan siirrossa paperi- 
koneen/kartonkikoneen yhteydessa, tunnettu siita, etta siirtohihna (H 100 ) on 
johdettu suljettuna lenkkina paitsi kuivatusosan (K) kuivatussylinteriryhman (R^ 
kuivatussylinterien (K 1 ,K 2 ...) ja kaantotelojen (E^...) kautta niin myos puris- 
tinosan (P) viimeisen puristimen (P N ) puristinnipin (N^ kautta. 

16. Jonkin edella olevan patenttivaatimuksen mukainen menetelma rainan siirrossa 
paperikoneen/kartonkikoneen yhteydessa, tunnettu siita, etta keksinnossa lisataan 
kuivatustehoa tuomalla lammonsiirtovaliainetta kuten hoyrya, lamminta ilmaa tai 
kaasua rainan (W) yhteyteen paallepuhallusyksikon (lla 1 ,lla 2 ...) kautta, joka 
paallepuhallusyksikko on sovitettu kaantotelan/kaantotelojen (E 1( E2...) yhteyteen. 

17. Jonkin edella olevan patenttivaatimuksen mukainen menetelma rainan siirrossa 
paperikoneen/kartonkikoneen yhteydessa, tunnettu siita, etta menetelmassa rainaa 
(W) siirretaan sellaisessa kuivatusosan (K) kuivatusryhmassa (R x ), joka kasittaa 
siirtohihnan (H 100 ) ja jossa kuivatussylinteriryhmassa (R x ) on imutelat korvattu 
tavanomaisilla kaantoteloilla (E^...), jotka kasittavat silean rei'ittamattoman 
pinnan (e) ja etta taman jalkeen raina siirretaan tavanomaiseen yksiviiraviennilla 
varustettuun kuivatusosan (K) kuivatussylinteriryhmaan (R n ), jossa se kuljetetaan 
silmukkamaisesti polveillen kuivatussylinterilta (K^ imutelalle (S^ ja imutelalta (S^ 
toiselle kuivatussylinterille (K 2 ) ja eteenpain kyseisessa toisessa kuivatussylinteriryh- 
massa (R n ), jossa toisessa kuivatussylinteriryhmassa (R n ) kaytetaan kaantosylinterei- 
na imuteloja. 

18. Jonkin edella olevan patenttivaatimuksen mukainen menetelma rainan siirrossa 
paperikoneen/kartonkikoneen yhteydessa, tunnettu siita, etta ensimmaisessa 
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kuivatussylinteriryhmassa (Rj) raina (W) siirretaan suljettuna lenkkina kuivatussy- 
linterien (K 1? K 2 . . .)> jotka edullisesti ovat hoyrylla kuumennettuja kuivatussylintereja 
ja kaantotelojen (Ej,!^...) kautta seka lisaksi puristimen (P N ) puristinnipin (N^ 
kautta, joka puristin (P N ) on edullisesti pitkanippipuristin. 

5 

19. Patenttivaatimuksen 13 mukainen menetelma rainan siirrossa paperiko- 
neen/kartonkikoneen yhteydessa, tunnettu siita, etta raina johdetaan puristinosan (P) 
viimeiselta puristimelta siirtohihnan (H 100 ) pintaan kiinnittyneena, joka siirtohihna 
(H 100 ) on viety suljettuna lenkkina puristinnipin (N x ) kautta ja etta raina johdetaan 

10 siirtohihnan (H 100 ) mukana suuren halkaisijan omaavan telan (100) kautta, joka 
kasittaa yhteydessaan ainakin yhden paallepuhallusyksikon (lla 1 ,Ha 2 ...) 5 jonka 
kautta johdetaan kuivatusvaliainetta kuten lamminta ilmaa tai hoyrya kuivatettavan 
rainan (W) yhteyteen ja etta paallepuhallusyksik6n/-yksikot yhteydessaan kasittavalta 
telalta (100) raina johdetaan edelleen kuivatusosan (K) ensimmaiseen kuivatusryh- 

15 maan (Rj). 

20. Patenttivaatimuksen 13 mukainen menetelma rainan siirrossa paperiko- 
neen/kartonkikoneen yhteydessa, tunnettu siita, etta menetelmassa raina johdetaan 
puristinosan viimeiselta puristimelta (10a 1 ,10a 2 ) siirtohihnan (H 100 ) mukana lineaa- 

20 rista siirtohihnajuoksua (Dj) myoten, jonka lineaarisen juoksun (D t ) yhteydessa 
sijaitsevat tukirullat (120a l5 120a 2 ...) ja vastakkaisilla puolilla juoksua (D^ paallepu- 
hallusyksikko (lla^, joka on pitkanomaisen huuvan (110) kasittava rakenne, jonka 
kautta johdetaan lammitysvaliainetta kuten lamminta ilmaa tai hoyrya rainan (W) 
yhteyteen sen kuivattamiseksi ja etta paallepuhallusyksikon jalkeen raina (W) 

25 johdetaan siirtohihnalta kuivatusosan (K) ensimmaiseen kuivatussylinteriryhmaan 

(Rl). 

21. Patenttivaatimuksen 13 mukainen menetelma rainan siirrossa paperikoneen tai 
kartonkikoneen yhteydessa, tunnettu siita, etta menetelmassa raina johdetaan 

30 siirtohihnan (H 10 q) pintaan kiinnittyneena puristinosan (P) viimeiselta puristimelta 
(10a ls 10a 2 ) niin, etta raina (W) saatetaan kulkemaan ensin pystysuuntaisesti tukitelo- 
jen (1203^12032...) tukeman siirtohihnan (H 100 ) mukana ylospain, jolloin mainitun 



PCT/FI98/00446 



22 

pystysuuntaisen juoksun yhteydessa sijaitsee ensimmainen paallepuhallusyksikko 
(lla^ ja etta raina saatetaan viimeiselta tukitelalta kulkemaan tukitelojen (120 n , 
^Oa^...) pinnan myotaisesti alaspain johdetun siirtohihnan (H 100 ) mukana, jonka 
alaspain olevan juoksun yhteydessa on toinen paallepuhallusyksikko (lla 2 ) ja etta 
5 raina (W) johdetaan toisen paallepuhallusyksikon (1 la 2 ) jalkeen siirtohihnalta (H 100 ) 
kuivatusosan (K) ensimmaiseen kuivatussylinteriryhmaan (Rj). 
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Tiivistelma 



Keksinnon kohteena on laitteisto ja menetelma paperi-/kartonkirainan siirrossa 
paperi- tai kartonkikoneessa. Keksinnon eraassa suoritusmuodossa kuivatusosa 
kasittaa ainakin yhden kuivatussylinteriryhman, jossa tavanomaisen viiraviennin 
sijasta kaytetaan siirtohihnaa (H 100 ), johon raina (W) kiinnittyy adheesion vaikutuk- 
sesta ja joka siirtohihna on johdettu kuivatussylinterien (K 1 ,K 2 ...) ja kaantotelojen 
(Ej ,E2- . .) kautta ja eteenpain mainitussa kuivatusosan kuivatussylinteriryhmassa (Rj). 
Keksinnon kohteena on myos menetelma rainan (W) siirrossa paperikoneen/kartonki- 
koneen kuivatusosalla (K). Keksinnon eraassa suoritusmuodossa raina (W) johdetaan 
silmukkamaisesti polveillen siirtohihnan (H 100 ) pintaan kiinnittyneena kuivatusosan 
(K) kuivatussylinteriryhman (Rj) kuivatussylinterilta (K t ) kaantotelalle (E^ ja 
edelleen kaantotelalta seuraavalle kuivatussylinterille (K 2 ) ja eteenpain kuivatussylin- 
teriryhmassa (Rj). 



(FIG. 1) 
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Device and method in the transfer of the paper or board 
web in the paper or boardmachine 



The invention concerns an equipment and a method in the transfer of a paper/board 
web in a paper or board machine. 

10 The running of the web in the initial end of the dryer section is often the most 
critical stage, because the percentage of moisture in the web is still considerably 
high and the risk of break of the web is then also higher than in the final end of the 
dryer section. In conventional dryer sections with single-wire draw, thus, the first 
drying group is, as a rule, the drying group that determines the speed of the whole 
15 machine. In the prior art, attempts have been made to minimize these problems of 
runnability by first shifting from twin-wire draw to single-wire draw, by developing 
various devices that stabilize the run of the web, such as, for example, UR blow 
boxes, and by substituting for the reversing cylinders in the single-wire draw by 
suction rolls, such as, for example, Vac rolls. Further, in order to provide a more 
20 efficient support, the vacuum levels in the suction rolls have been increased, which, 
of course, increases the consumption of energy in the paper machine. As is known 
from the prior art, attempts have also been made to reduce the problems of 
runnability in the initial end of the dryer section by, in the beginning of the dryer 
section, fitting a substantially horizontal wire draw on which the web is dried by 
25 blowing hot air against the web. One problem in this solution is the space taken by 
the impingement drying arrangements. In the present patent application, it is 
suggested that, at least in the first drying group, in stead of an ordinary drying wire, 
a so-called transfer belt is employed, which is such a belt element that transfers the 
web whose face is smooth and whose adhesion properties are good. The web adheres 
30 to the face of the transfer belt. Further, the transfer belt is impenetrable by air and 
water. When a transfer belt in accordance with the invention is used, no separate 
web support blowing or equivalent is needed, but the transfer belt alone operates as 
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an element that transfers and affixes the web. Owing to the belt, the running of the 
web is stable. Owing to said web affixing property, the web remains on the face of 
the transfer belt also on curved runs of the web. In a group of drying cylinders with 
single wire draw and provided with a transfer belt, it is, thus, not necessary to 
employ so-called suction rolls as reversing cylinders. 



When the speeds of paper machines become higher, said problems of runnability, in 
particular in the beginning of the dryer section, are emphasized. With increasing 
running speeds, it has become necessary to avoid open draws of the web also 

10 between the press section and the dryer section. As is known from the prior art, it 
has been suggested that said draw is closed, among other things, by picking up the 
web directly from the face of a press roll by means of a suction roll onto a drying 
wire. Also, in a way known from the prior art, a transfer belt has been used in the 
press section, which belt does not receive water and does not wet the web and from 

15 which belt the web has been picked up as a closed draw onto the drying wire of a 
cylinder group or directly onto the face of the first cylinder. Said technique has not 
yet become very common. One potential problem is the transfer of the web from the 
transfer belt to the dryer section, and an embodiment of the present invention 
attempts to reduce this problem. 



20 



25 



30 



In view of avoiding the problems mentioned above, in the method in accordance 
with the present invention, the web is made to adhere to the outer face of a transfer 
belt substantially not receiving water in the press section, for example in its last 
press nip, and the web is passed as a closed draw into the dryer section. 

Thus, the solution in accordance with the invention includes a transfer belt loop, 
which does substantially not receive water and whose outer face is capable of 
adhering to the paper web and which has been fitted to run as a continuous loop at 
least through the last press in the press section and further over drying cylinders. 
The transfer belt H 100 is favourably of the type described in the US Patent 
5,298,124. 
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By means of the method and the concept of equipment in accordance with the 
present invention, it is possible to accomplish improved properties of smoothness of 
the faces of paper or board to be manufactured and more stable running of the web, 
which is partly based on the use of a transfer belt which has a relatively smooth face 
5 and which is applied and arranged in accordance with the present invention. 

The invention is usable with further increasing running speeds in new machines, but 
it also offers an easy mode of improving the runnability in the initial part of the 
dryer section in existing paper machines. An existing wire is substituted for by a 
10 transfer belt in accordance with the invention. 

The invention is characterized in what is stated in the patent claims. 

In. the following, the invention will be described in detail with reference to some 
15 exemplifying embodiments of the invention illustrated in the figures in the accom- 
panying drawings, the invention being by no means strictly confined to the details of 
said embodiments. 

Figure 1 shows a construction of a dryer section in accordance with the invention, 
20 which comprises a transfer belt draw in stead of a conventional single- wire draw, 
which transfer belt draw preferably extends to the press, i.e. runs through a press 
nip. 

Figure 2 shows a dryer section provided with a transfer belt draw, comprising 
25 impingement drying units in connection with drying cylinders and reversing rolls, 
through which units a drying medium is supplied to increase the drying capacity. 

Figure 3A shows a conventional prior-art single-wire draw arrangement which is 
used in a dryer section concept in accordance with the invention in its second group 
30 R n of drying cylinders. 





WO 98/56983 



PCT/FI98/00446 



4 



Figure 3B shows a transfer belt draw in accordance with the invention employed in 
the first group Rj of drying cylinders. The embodiment shown in Fig. 3B corre- 
sponds to Fig. 2, in which impingement drying units have been fitted in connection 
with the drying cylinders and with the reversing rolls. 



Figure 4 shows an embodiment of the invention in which the web W is passed out 
of connection with the face of the backup roll of the extended-nip roll in an 
extended-nip press by means of an adhesion nip onto a transfer roll and further into 
connection with a transfer belt in accordance with the invention in the group of 
10 drying cylinders. 

Figure 5 shows an embodiment of the invention in which the web is passed from the 
face of the backup roll of an extended-nip roll directly into connection with a 
transfer belt. 



Figure 6A shows an embodiment of the invention in which the web is passed into the 
first group of drying cylinders in the dryer section from the face of a press felt. 

Figure 6B shows an embodiment of the invention in which the web is passed into a 
20 group of drying cylinders in the dryer section from the face of a centre roll in the 
press by bringing the transfer belt into contact with the face of the centre roll in the 
press. 

Figure 7A shows the transfer of the web from the group R x of drying cylinders into 
25 the following group R n of drying cylinders by, between the groups, employing a 
separate transfer suction roll and a transfer fabric. 

Figure 7B shows an embodiment of the invention in which exclusively a transfer 
suction roll is employed between the groups Rj and R n of drying cylinders. 



5 



15 



30 



Figure 8 shows an embodiment of the invention in which the transfer belt of a group 
of drying cylinders has been fitted to run through a press nip and in which, in the 
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5 

first group Rj of drying cylinders, the drying cylinders are placed in upper positions 
and the reversing rolls in lower positions, and in which solution the web is trans- 
ferred from the first group R x of drying cylinders into a group R n of drying cylin- 
ders provided with twin-wire draw. 

Figure 9A shows an embodiment of the invention in which the transfer belt is passed 
from the last press in the press section through a press nip so that, inside the loop 
of the transfer belt, there is a large-diameter roll, along with whose face two 
impingement drying units and their impingement hoods have been fitted. 



Figure 9B shows an embodiment of the invention which is in the other respects 
similar to the embodiment shown in Fig. 9A, but in the embodiment of Fig. 9B, 
before the what is called impingement drying roll, an impingement drying unit is 
placed, by whose means pre-heating of the web is carried out before the impinge- 
15 ment drying roll proper. 

Figure 10 shows an embodiment that is in the other respects similar to Fig. 9 A, but 
in the embodiment shown in Fig. 10, the what is called impingement drying roll has 
been substituted for by a roll with an even larger diameter in order to increase the 
20 length of the impingement drying zone. 

Figure 11 shows an embodiment of the invention in which the what is called 
impingement drying roll has been substituted for by an oblong impingement drying 
hood. The impingement drying unit has been fitted in connection with a linear run 
25 of the transfer belt, and after the impingement drying unit the web is transferred 
from the transfer belt into the first group of drying cylinders in the dryer section. 

Figure 12 shows an embodiment in the other respects similar to Fig. 11, but in the 
solution of Fig. 12 the length of the impingement drying zone has been increased by 
30 fitting the support rolls in a vertical stack, in which case the web and the run of the 
transfer belt run first along with the support rolls upwards and from the last support 
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roll along with the corresponding support rolls downwards. Impingement drying 
units have been fitted at both sides of the support rolls. f 

Figure 13 shows a construction in the other respects similar to Fig. 11, but in this 
5 embodiment the beginning of the dryer section K includes suction boxes right after 
the transfer suction roll. 

In the construction shown in Fig. 1, the single-wire draw has been substituted for by 
a transfer belt draw. Further, in the dryer section concept shown in Fig. 1, besides 

10 through the first group Rj of drying cylinders in the dryer section K, the transfer belt 
H 100 also runs through the press section P. The transfer belt H 100 runs as a closed 
loop through the nip N 2 between the press rolls lOa^K^ in the press P N . In the 
solution in accordance with the invention, in the way shown in Fig. 1, the paper or 
board web W adheres, in the nip N 2 between the press rolls 10aj and 10a 2 in the 

15 press 10, to the transfer belt H 100 passed through the press nip Nj and runs on the 
face of the transfer belt into the dryer section K to its first group Rj of drying 
cylinders. Thus, the transfer belt H 100 has been passed at least through the last press 
nip Nj in the press P N in the press section P. The web is passed to the press P N by 
means of the suction of the pick-up roll 13b so that the web is first transferred onto 

20 a transfer felt H N and kept along with the face of the felt by means of the holding 
suction produced by a blow box f. Thus, the transfer felt H N has been passed 
through the nip N x and guided by the felt guide rolls 13a 1 ,13a 2 ... The press P N is 
preferably an extended-nip press, whose upper roll 10a x , as is shown in Fig. 1, is ^ 
so-called extended-nip roll and comprises a resilient belt mantle of an extended-nip 

25 roll. The upper extended-nip roll lOaj in the extended nip comprises a loading shoe, 
which is pressed towards the backup roll, in which connection the resilient belt 
mantle complies with the face form determined by the loading shoe. From the drying 
group Rj the web W is transferred to the second drying group R n , which is conven- 
tional, i.e. comprises a conventional single-wire draw with a conventional wire H 2 . 

30 The wire H 2 is guided as a closed loop over the wire guide rolls 14a 1 ,14a 2 . It 
should, however, be emphasized in this connection that the invention is also usable 
in connection with other prior-art press solutions, besides in connection with an 
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extended-nip press. The press may advantageously also consist of more than one 
dewatering press nips. 

A significant drawback of the press felts that have been employed in prior-art press 
5 sections has been an effect of rewetting the web and a tendency of contamination. A 
transfer belt H 100 in accordance with the invention does substantially not receive 
water, is impenetrable by air, smooth, and its outer face is capable of adhering to 
the paper web. In such a case, the paper web can be made to adhere to the outer 
face of the transfer belt loop without rewetting of the web. On the transfer belt the 
10 web (paper or board web) can be passed as a closed and supported draw from the 
press to the dryer section K to the first drying group Rj in the dryer section and 
from said group into the conventional group R n of drying cylinders provided with 
single-wire draw, which group comprises conventional suction rolls S { ,S 2 ... of the 
VacRolI type. 

15 

From the nip Nj formed by the press rolls 10a L and 10a 2 , which nip is preferably 
an extended nip, the web is carried on the top face of the transfer belt H 100 onto the 
first drying cylinder K, in the first group Rj of drying cylinders in the preliminary 
dryer section, i.e. in the dryer section K, which cylinder Kj is a steam-heated drying 
20 cylinder. The web W runs further along the face of the drying cylinder between 
the transfer belt H 100 and the face of the drying cylinder Kj further onto an ordinary 
reversing roll E l and remains in contact with the face of the transfer belt H 100 also 
in connection with the reversing roll E v which is an ordinary, non-heated roll 
construction. The transfer belt H 100 has been passed, besides over the drying cylin- 
25 ders K^. . . and over the reversing rolls E^ and through the nip N lt also over 
the transfer belt guide rolls 12 ai ,12a 2 ...12a N . The web W runs meandering in loop 
shape in the group R x of drying cylinders in the dryer section, i.e. from the revers- 
ing roll E t further onto the second heated drying cylinder K 2 in the group Rj and 
further in the group R n of drying cylinders. Thus, in the drying group % the 
30 reversing rolls E^..^ can be ordinary smooth-faced rolls. The rolls may also 
have grooved faces. They do not need inside suction or perforations, by whose 
means, in a conventional dryer section provided with single-wire draw, the web W 
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is affixed at the suction cylinders to the wire face. The properties of the transfer belt 
H I00 are such that the web W remains in contact with the face of the transfer belt 
also in the loop-shaped meandering web run formed by conventional reversing rolls 
E, .Ej. . . not provided with suction. Out of connection with the drying cylinder K 3 
the web W is transferred further onto the transfer suction roll D, in the second 
drymg group R n . Being transferred by means of the suction of the transfer suction 
roll Dl , the web W is separated from the transfer belt H 100 and is transferred 
further, out of connection with the face of the transfer belt H 100 , into connection 
with the wire H 2 in the second group R n of drying cylinders in the dryer section K 
and further in said conventional group R n of drying cylinders. 

In the beginning of the dryer section, the strength of the web W is lowest, because 
the water content in the web is still high. Thus, as a rule, the beginning of the dryer 
section has determined the maximal speed at which it has been possible to run the 
paper/board machine. Thus, as a rule, the first drying group R, has determined the 
maximal speed of the dryer section and, thus, also of the whole paper/board 
machine. When a transfer belt H 100 is used in the first group R, of drying cylinders 
m the dryer section K, the speed of the whole paper/board machine can be increased 
to a significant extent. When a transfer belt H 100 is employed in stead of a conven- 
tional wire, it is possible to stabilize and to speed up the draw of the web to a 
considerable extent in the initial end of the dryer section. When a transfer belt H 100 
is used, the run of the web W is stable and steady, and there is no risk of web 
break. The web W is transferred as a closed draw from the press into the dryer 
section into its group R, of drying cylinders and from said group into the second 
group R n . There are no open web draws in the first group R, of drying cylinders in 
accordance with the invention in the dryer section K. 

As is shown in Fig. 1, the web is passed from the preliminary dryer section in 
accordance with the invention, i.e. from the first drying group R, in accordance with 
the invention, to the second group R n of drying cylinders in the dryer section, which 
group is a conventional group of drying cylinders provided with single-wire draw 
m which the wire has been fitted to run over conventional suction rolls S^.. of 
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the VacRoll type. The suction rolls S 1 ,S 2 ... comprise a perforation passing through 
the roll mantle and opening into the grooves placed on the mantle face of the roll, 
on one hand, and into the interior of the roll, on the other hand, and a vacuum is 
applied to the roll interior. In such a case, a suction and holding force can be applied 

5 to the grooves provided in the circumferential direction on the face of the roll mantle 
and, further, to the web W that is passed outside. The wire is a conventional fabric 
permeable to air and used in single-wire draw. Even though, in Fig. 1 , the group R n 
is a normal group with single-wire draw, in some cases, in particular in moderniz- 
ations by whose means attempts are made expressly to eliminate problems of 

10 runnability in the beginning of the dryer section, in accordance with the present 
invention, the group R n may also be a drying group of a different type, for example 
a Uno-Run group or even a group with twin-wire draw. 

In traditional cylinder drying, in the first group, just very little evaporation of water 
15 present in the web takes place through the wire. This is why, employment of a belt 
impenetrable by air and water in compliance with the present invention does not 
reduce the drying efficiency to a substantial extent. On the contrary, as the web 
follows the belt reliably, the temperature of the cylinders can be raised without a 
risk that the web might follow the cylinder face. If it is desirable to increase the 
20 drying capacity further, it is possible to use an arrangement in accordance with Fig. 
2. 

In view of increasing the drying capacity, the group Rj of drying cylinders in the 
dryer section shown in Fig. 2 is additionally provided with impingement drying 

25 boxes lla 1 ,lla 2 ... placed in connection with the reversing cylinders E^F^..., 
through which boxes hot air / hot gas / hot steam is blown into connection with the 
web W in order to increase the drying capacity. The construction of the dryer 
section shown in Fig. 2 is in other respects similar to the construction of the dryer 
section shown in Fig. 1. In a solution of equipment in accordance with the invention, 

30 the impingement drying units can be placed either exclusively in connection with 
steam-heated drying cylinders or, as is shown in Fig. 2, also in connection with the 
reversing cylinders Ej^..- In principle, similar impingement drying can also be 
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arranged in connection with the drying cylinders K,,^..., but its capacity remains 
low because of the impenetrable belt. 

Fig. 3A shows a prior-art conventional single-wire draw which is employed in the 
group R n of drying cylinders, i.e. in the second group of drying cylinders. An 
ordinary drying wire H 2 has been passed from the drying cylinder onto the 
suction roll S, and from the suction roll S 2 onto the second drying cylinder K 2 ' and 
further in the group R„ of drying cylinders. As is shown in the figure, the suction 
cylinder S, comprises grooves Ul ,u 2 on its face, in which grooves the holes a, a 2 
passmg through the mantle S' of the suction cylinder terminate. A vacuum is applied 
to the interior of the suction cylinder, by whose means a circumferential holding 
force can be applied to the web W. In the way shown in Figs. 1 and 2, blow boxes 
B, and B 2 or equivalent apparatuses that stabilize the running of the web can also be 
fitted in the pockets formed by the cylinders and by the suction roll. 



The dryer section concept in accordance with the invention can comprise a number 
of groups R n ,Rrn,R Iv ... drying cylinders, which groups are, after the first group of 
drying cylinders, ordinary groups of drying cylinders provided with single-wire 
draw. A transfer belt can also be employed in other groups of drying cylinders 
20 besides in the first group of drying cylinders. 

Fig. 3B is an axonometric illustration of a group R, as shown in Fig. 2, wherein 
both the drying cylinders and the smooth-faced reversing cylinders are provided with 
impingement drying units ll ai ,lla 2 ..., through which a heat transfer medium, 
preferably steam or hot air, is passed into connection with the web W. As is shown 
in the figure, the reversing rolls E l ,E 2 ... are smooth-faced reversing rolls. The 
transfer belt H 100 has been passed over the smooth, non-perforated roll faces e of 
the reversing rolls Ej.F^... 



In the following Figs. 4 to 8, different modes of transfer of the web to the dryer 
section K and from the first group of drying cylinders in the dryer section to the 
second group of drying cylinders will be illustrated. However, it is an essential 
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feature of all of the embodiments to be described in the following that at least the 
group Rj of drying cylinders is a drying group provided with a transfer belt H 100 
similar to what has been described above in relation to Fig. 1. 

5 Fig. 4 shows an embodiment of the invention in which, similarly to the embodiment 
shown in Fig. 1, the group R T of drying cylinders in the dryer section K consists of 
drying cylinders Kj,K 2 ,K 3 and reversing cylinders Ej,!^ and E 3 . As is the case in 
the embodiment shown in Fig. 1, the drying cylinders K 1 ,K 2 ,K 3 are steam-heated 
smooth-faced drying cylinders, and the reversing cylinders E l5 E 2 ... are conventional 

10 smooth-faced rolls. In the embodiment shown in the figure, between the drying 
groups Rj and R n , there is a smooth-faced roll K 10 , which may also be a cylinder, 
such as a drying cylinder. In accordance with the invention, the group Rj includes 
a transfer belt H 100 , and, as is shown in the figure, the web W is transferred, 
meandering in loop shape, along with the transfer belt H 100 , to which the web 

15 adheres by means of adhesion, further in the group of drying cylinders. The web is 
transferred into the group Rj of drying cylinders from the press P N out of connection 
with the press rolls 10a! and 10a 2 , which are preferably rolls in an extended-nip 
press. As is shown in the figure, the web W is transferred further, adhering to the 
smooth face of the upper backup roll 10a 2 of the smooth-faced extended-nip roll 

20 10a x , by means of an adhesion nip V, onto the upper transfer roll S 100 , for example 
a suction roll, and from its connection into connection with the transfer belt H 100 , 
to whose face the web W adheres. From the group Rj the web is transferred into 
connection with the cylinder or smooth-faced roll K i0 and further into connection 
with the second drying group R n between the wire H 2 and the cylinder K 10 and 

25 further in the group R n . The group R n can be a conventional group of drying 
cylinders with single-wire draw, in which, between the drying cylinders, there are 
VacRoll rolls S 1 ,S 2 ..., as is the case also in the embodiment shown in Fig. 1. In this 
embodiment, the adhesion nip V may also operate as a so-called equalizing press, by 
whose means substantially the same smoothness is achieved for both faces of the 

30 web. 
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Fig. 5 shows an embodiment of the invention in which the group R, of drying 
cylinders in the dryer section comprises a transfer belt H 100 , as is the case in the 
preceding embodiments, but in which solution the web W is picked up into connec- 
tion with the transfer belt H 100 out of connection with the press P, preferably out of 
connection with the backup roll 10a 2 of the extended-nip roll 10^ of an extended- 
nip press. After the nip N, in the press P N , the web W moves a certain distance on 
the face of the backup roll 10a 2 of the press P N , which roll is preferably a smooth- 
faced roll, and reaches contact with the transfer belt H 100 , which has been brought 
into connection with said roll face, and adheres to the belt. In the embodiment of the 
figure, the guide roll 12a n has been fitted in such a way in connection with the lower 
roll 10a 2 of the press P N that the roll 12a n presses the transfer belt H 100 into contact 
with the lower roll 10a 2 of the press P N . Thus, as is shown in the figure, the web 
W is transferred along with the transfer belt H 100 , meandering in loop shape, over 
the drying cylinders K^Kj... and the conventional smooth-faced reversing rolls 
E^..., in the same way as in the embodiment shown in Fig. 1, in the group Rj 
onto the transfer suction roll S 100 , which is placed between the groups R x and R n 
and which may comprise a wire sock on its face, in which connection a suction 
effect is applied to the web W in the position between the groups. In this way the 
web is transferred from the group Rj to the group R n , which may be a conventional 
group of drying cylinders with single-wire draw which includes Vac rolls S^... 

Fig. 6A shows an embodiment of the invention in which the web W is passed from 
the press P to the dryer section K into its first group R r of drying cylinders, which 
comprises a transfer belt H 10o as described above. In the embodiment of Fig. 6A, 
the web W is passed, while adhering to the transfer belt H 100 , from the drying 
cylinder Kj onto the smooth-faced reversing roll E, and further onto the drying 
cylinder K 2 placed in a different position of height, and further in the group of 
drying cylinders. Thus, the web is kept in contact with the face of the transfer belt 
H 100 constantly while the web adheres to the transfer belt by means of adhesion. 
Thus, Vac Rolls or equivalent are not needed, and blow boxes and equivalent are 
likewise not needed. From the press P N , out of the nip N lf the web W is passed in 
between the press felts H N and H N+1 . The web W is transferred from the felt H N 
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onto the transfer belt H 100 of the group Rj, as is the case in the embodiment shown 
in Fig. 1, and from the group Rj into the group R n , which group R H can be, as is 
shown in the figure, for example, a twin-wire group comprising the wires 
H 2 oo> H 201- Thus, from the group R x of drying cylinders the web is transferred, for 
5 example, into a conventional twin-wire group R 2 by means of a transfer suction roll 
D 10 . Thus, the group R n of drying cylinders comprises conventional wires 
H 200> H 201 and dr ying cylinders K^K^" and K 2 \K 2 "... 

Fig. 6B shows an embodiment in which the web is transferred into the first group Rj 
10 of drying cylinders in the dryer section K out of connection with the centre roll 50 
of the press section P. As is shown in the figure, the web W is brought through the 
nip N 10 into connection with the centre roll 50 and transferred on the face of the 
centre roll into the second press nip N 20 and further, along the face 50' of the centre 
roll 50, through the press nip N 2 and further from the face 50' of the centre roll 50 
15 into connection with the transfer belt H 100 of the group Rj, which transfer belt H 10o 
has been brought into contact with the face of the centre roll 50 by means of the roll 
T. As is shown in the figure, the group R n may be, for example, a group with twin- 
wire draw or, as is shown in Fig. 1, an ordinary group with single-wire draw. The 
group Rj is of the same sort as the group R x in Fig. 1. The group R n is similar to 
20 that shown in the embodiment of Fig. 6A. It is obvious that the group can also be an 
ordinary group of drying cylinders with single- wire draw. The felt draws in the 
press P have been denoted with H n+2 and H n4 . 3 . 

Fig. 7A shows a separate transfer fabric loop H 300 , which is placed between the 
25 groups Rj and R n and which has been passed over the suction roll S 2 qq, which 
suction roll S 200 is placed between the groups R Iv R n . The web W is transferred out 
of connection with the transfer belt H 100 of the group Rj into connection with the 
transfer wire H 3 and further into the second drying group R n . In the embodiment 
shown in the figure, the group Rj comprises the transfer belt H 100 , the smooth-faced 
30 reversing cylinders E A and E2, and the drying cylinders K 2 ,K 2 ... As is shown in the 
embodiment shown in Fig. 1, the web runs, adhering to the transfer belt H 100 , up 
to the end of the group R h where the web W is separated from the face of the 
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transfer belt H 100 by means of the transfer wire H 3 and the transfer suction roll 
s 200> toe web being transferred along with the transfer wire H 3 into the second 
group R n of drying cylinders, which may be a conventional group with single-wire 
draw, the web being brought first into vicinity of the transfer suction roll Sj in said 
5 group, and being transferred further in a conventional group R n of drying cylinders 
provided with single-wire draw Hj. 

Fig. 7B shows an embodiment which is in the other respects similar to that shown 
in Fig. 7A, but in which there is no separate loop of transfer wire H 3 and in which 
10 the web is picked up exclusively by means of the transfer suction roll S 300 from the 
transfer belt H 100 of the first group Rj into the second group R u of drying cylinders. 

Fig. 8 shows an embodiment that is in other respects similar to Fig. 1, but in which 
embodiment the second group R n of drying cylinders is a conventional group of 

15 drying cylinders with twin-wire draw. The group of drying cylinders in Fig. 8 
additionally differs from the embodiment shown in Fig. 1 in the respect that, in the 
embodiment of Fig. 8, the reversing rolls Ej.Ej are placed in the lower position in 
relation to the drying cylinders K 1 ,K 2 ,K 3 . In the end of the group Rj, the web W is 
picked up from the face of the transfer belt H 100 by means of a transfer suction roll 

20 D 10 , which is placed inside the lower wire loop H 200 of the second group R n of 
drying cylinders. 

In the embodiments described above in relation to Figs. 4... 8, it is obvious that, in 
connection with the reversing rolls E x placed after the drying cylinders, it is addi- 
25 tionally possible to fit impingement drying apparatuses, as is illustrated in Figs. 3A 
and 3B. 

In the solution shown in Fig. 9A, in the last press nip, in the place of the lower felt 
there is a transfer belt H 100 (TransBelt). Normally the web W is separated from the 
30 transfer belt H 100 directly after the press, but in the solution in accordance with the 
present invention the web is passed over a turning roll or drying cylinder onto an 
impingement drying roll. Since, after pressing, the web adheres tightly to the face 
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of the transfer belt, the web need not be supported in any way during the impinge- 
ment drying. After the impingement drying unit the web is transferred onto the first 
drying cylinder, and the drying is continued normally with single-wire draw. 

5 The turning roll or the drying cylinder 12a n of the transfer belt H 100 can be coated 
if steel, rubber, or flake graphite cast iron causes problems of adhesion. A second 
possibility is to employ such a high steam pressure in the cylinder that a film of 
steam is formed between the web and the cylinder, in which case the web does not 
adhere to the face of the cylinder. 

10 

The roll 100 that is provided with impingement drying units lla l9 lla 2 can be a 
smooth roll in this case. On the roll, impingement drying is applied to the web, in 
which connection the dry solids content of the web becomes higher before the 
transfer to the geometry with single- wire draw. The hoods of the impingement 
15 drying units are denoted with 130a 1 ,130a 2 . In them, the discharge faces for the 
impingement drying medium, such as air, are placed in the vicinity of the web W, 
while the web W follows the face of the transfer belt H 100 along with the face of the 
roll 100. 

20 Fig. 9A shows the use of the transfer belt H 100 in connection with the last press 
10a 1 ,10a 2 in the press P, which last press is preferably an extended-nip press, which 
comprises an extended-nip roll 10a j, which is provided with a resilient belt mantle 
which adapts itself to the shape of the preferably smooth-faced backup roll 10a 2 
while the extended-nip roll is provided with a loading shoe connected with its central 

25 axle and placed inside the belt mantle, the shape of the loading face of said loading 
shoe corresponding to the shape of the face of the backup roll. 

In accordance with the invention, the transfer belt H 100 , to which the web adheres 
in the nip N j, is transferred further to the impingement drying units llaj and lla 2 , 
30 which have been fitted in the vicinity of the face of the large-diameter roll 100. In 
the embodiment shown in Fig. 9A, the diameter of the roll 100 is 3600 mm, in 
which case the length of the impingement drying zone is 7.9 metres. The whole 
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impingement drying assembly in the embodiment of Fig. 9A consists of two parts 
and comprises the impingement drying units 11a! and lla 2 . Through each impinge- 
ment drying unit llaj, lla 2 , a heat transfer medium, such as warm air or steam, is 
blown into connection with the web W in order to dry the web. 

5 

As is shown in the figure, the transfer belt H 100 is passed over the alignment rolls 
12a 3 ,12a 4 ... The upper felt H N is also passed through the press nip Nj of the 
extended-nip press and guided by means of the alignment rolls 13a l9 13a 2 ... From 
the transfer belt H 100 the web W is transferred over the transfer suction roll 300 into 
10 the first drying group Rj in the dryer section K, which group is provided with a 
conventional run of a drying wire. 

The group Rj of drying cylinders in the dryer section K comprises drying cylinders 
K l5 K 2 ... and suction cylinders S l5 S 2 ... (of the VacRoll type). The dryer section K 
15 is a conventional construction of a dryer section. It comprises preferably several 
groups of drying cylinders, but it is an essential feature of the whole construction 
that the transfer belt H 100 is placed in the construction so that, by its means, the 
paper or board web W is transferred from the press section P to the dryer section K. 

20 Example of measures for the geometry shown in Fig. 1 (roll diameter 3600 mm): 

— running speed 2000 metres per minute 

— rate of evaporation 120 kg (per square metre in an hour) 

— diameter of impingement drying roll 3.6 m (coverage 215 degrees) 

— increase in dry solids content 45 48.5 %. 

25 

An increase of 3.5 % in the dry solids content means a considerable improvement 
in the properties of strength of the web, and the transfer of the web from the 
cylinder further at this dry solids content is already considerably more reliable than 
at a dry solids content of 45 % . 

30 

In Fig. 9B, in the geometry in accordance with the invention, it is also possible to 
use an additional impingement drying unit 500 before the turning roll 12^, in which 
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case the impingement drying would take place on a plane. This solution would 
provide the advantage that the temperature of the web can be raised before the 
impingement drying proper. Depending on the length of the unsupported draw, the 
transfer belt H 100 can be supported from below, for example, by means of a suffi- 
5 cient number of support rolls 120a 1 ,120a 2 ... 

Fig. 10 shows an embodiment in the other respects similar to Fig. 9A, but in the 
embodiment of Fig. 10 the roll 100 has an even larger diameter of 4800 mm, as 
compared with that shown in the solution of Fig. 9A. In such a case, the length of 
10 the impingement drying zone becomes 10 metres. Correspondingly, the increase in 
the dry solids content produced by the impingement drying is higher than in the 
solution shown in Fig. 9A. 

Fig. 11 shows an embodiment of the invention in which the roll 100 has been 
15 substituted for by an oblong impingement drying hood 110 of the impingement 
drying unit lla^ The run of the transfer belt H 100 is in the other respects similar to 
that in the embodiments shown in Figs. 9 and 10. In this embodiment, the run of the 
transfer belt H 100 comprises a straight linear run portion D l between the last press 
in the press section P, which last press is preferably an extended-nip press, and the 
20 first drying group Rj in the dryer section K. The support rolls 
1203^12032, 120a 3 ,120a 4 , 120a 5 su PP ort * e mn of ^ transfer belt H 100 , and the 
oblong hood 1 10 of the impingement drying unit has been fitted on the run Dj in the 
embodiment shown in the figure. The length of the impingement drying zone is 
about 10 metres. In such a case, a considerable drying capacity is achieved. In the 
25 way shown in the figure, by means of the suction roll 300 the web is transferred 
from the face of the transfer belt H 100 onto the face of the drying wire H { of the 
first drying group Rj in the dryer section K, and further in the dryer section K. 

In Fig. 12, an embodiment is shown which is in the other respects similar to Fig. 
30 11, but in the embodiment of Fig. 12 the impingement drying length has been 
increased by fitting the support rolls 120a 1 ,120a 2 . . . vertically and by fitting impinge- 
ment drying units 11a! and lla 2 at both sides of the support rolls 1203 1 ,1203 2 ... 
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The support rolls 120a 1 ,120a 2 ... are placed so that their axles are placed in a 
. vertical plane Y lt and the transfer belt H 100 is passed along the support rolls 
120a 1 ,120a 2 ... first upwards and, around the last support roll in the vertical stack 
and after said roll downwards along the corresponding support rolls 120a!,120a 2 ... 
5 Thus, at each side of the support rolls 120a! , 120a 2 . . . , there are impingement drying 
units lla^lla^ through which warm air, steam or some other heating medium is 
blown into connection with the web W in order to dry the web. The hoods 
110a 1 ,110a 2 ... of the impingement drying units lla 1 ,lla 2 are oblong constructions. 

10 Further, in Fig. 12, a solution is suggested in which the web runs along a linear path 
by means of a belt upwards (may also take place downwards). It is an advantage of 
the solution of Fig. 12 that the dryer section becomes considerably shorter in the 
longitudinal direction. In stead, more space is required in the direction of height. 

15 Fig. 13 shows a construction similar to Fig. 11. The embodiment shown in this 
figure differs from the embodiment shown in Fig. 1 in respect of the construction of 
the inlet side of the drying group Rj in the dryer section K. The initial part of the 
dryer section K comprises suction boxes J V J 2 after the suction cylinder M. 

20 Even if, in Figs. 11, 12 and 13, linear long transfer belt draws are illustrated, the 

invention is not confined to such draws alone, but the transfer belt draw may also be ij 
curved if such a shape is preferable in view of the machine geometry, the belt 
tension to be maintained, or the runnability, or in view of an equivalent factor. 

25 
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Claims 

1. An equipment in the transfer of a paper/board web (W) in a paper or board 
machine, characterized in that, in the transfer of the web (W), a transfer belt (H 100 ) 

5 is employed, to which the web (W) is affixed by the effect of adhesion and which 
transfer belt is passed in such a way in connection with the paper/board machine that 
it is in contact with a roll (10a! or 10a 2 or S 100 ) that forms the press nip of the last 
press in the press section (P), and that the web (W) is passed from the press, while 
it adheres to the transfer belt (H 100 ), further, and that thermal energy is supplied to 

10 the web while the web adheres to the transfer belt (H^q). 

2. An equipment as claimed in claim 1 in the transfer of a web (W) in a paper or 
board machine, characterized in that the dryer section comprises at least one group 
of drying cylinders in which, in stead of a conventional wire draw, a transfer belt 

15 (H 100 ) is employed, to which the web (W) is affixed by the effect of adhesion and 
which transfer belt is passed over drying cylinders (K l5 K 2 ...) and reversing rolls 
(E ls E2..-) and further in said group (Rj) of drying cylinders in the dryer section. 

3. An equipment as claimed in claim 1 in the transfer of a web (W) in a paper or 
20 board machine, characterized in that there is a transfer belt (H 100 ) at least in the 

first group (Rj) of drying cylinders in the dryer section. 

4. An equipment as claimed in any of the preceding claims in the transfer of a web 
(W) in a paper or board machine, characterized in that the transfer belt (H 100 ) is 

25 impenetrable by air and water. 

5. An equipment as claimed in any of the preceding claims in the transfer of a web 
(W) in a paper or board machine, characterized in that the reversing rolls (B x . ) 
are smooth-faced rolls and that the web (W) runs at the rolls (E^E^...) while trans- 

30 ferred by the transfer belt (H 100 ) and remains on the face of the transfer belt (H 100 ) 
by the effect of the adhesion force applied by the transfer belt (H 100 ) to the web. 
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6. An equipment as claimed in any of the preceding claims in the transfer of a web 
(W) in a paper or board machine, characterized in that the transfer belt run, which 
has been passed as a closed loop in the first group (Rj) of drying cylinders in the 
dryer section, has been passed additionally at least through the press nip (N^ formed 

5 between the press rolls (10a l5 10a 2 ) in the last press (P N ) in the press section (P), in 
which connection the web (W) adheres to the transfer belt (H 100 ) in the press nip 
(Nj), and the transfer of the web from the press into the dryer section into its first 
group (R r ) of drying cylinders is a so-called closed web draw supported by the 
transfer belt (H 100 ). 

7. An equipment as claimed in any of the preceding claims in the transfer of a web 
(W) in a paper or board machine, characterized in that, after the group (Rj) of 
drying cylinders provided with a transfer belt (H 100 ), the dryer section (K) com- 
prises a second group (R n ) of drying cylinders, into which the web (W) is trans- 
ferred as a closed draw, and which second group (R n ) of drying cylinders comprises 
a conventional wire draw (H 2 ), in which connection the web (W) is transferred over 
drying cylinders and suction rolls (K 1 ,S 1 ,K 2 ,S 2 ...), meandering in loop shape, and 
kept in connection with the suction rolls (S,,S 2 ...) by means of a pressure produced 
in the interior of the suction rolls. 

8. An equipment as claimed in any of the preceding claims in the transfer of a web 
(W) in a paper or board machine, characterized in that the group (Rj) of drying 
cylinders which comprises a transfer belt run (H 100 ) is provided with impingement 
drying units (lla 1 ,lla 2 ...), through which a drying medium, preferably steam, 
heated air or heated gas, is passed into connection with the web (W) in order to 
increase the drying capacity. 

9. An equipment as claimed in any of the preceding claims in the transfer of a web 
(W) in a paper or board machine, characterized in that the transfer belt (H 100 ) has 
been passed through the last press nip (Nj) in the press section (P) and so that the 
transfer belt has been passed over the alignment rolls (12a! , 12a 2 ), and that, through 
the nip (N^, additionally a press felt (H n ) has been passed, the web (W) being 
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transferred from the nip (N t ) further, while adhering to the face of the transfer belt, 
and further onto the roll (100), in whose connection at least one, preferably two, 
impingement drying units (lla^lla^ have been fitted, the paper/board web (W) 
being dried by means of a heating medium passed from said impingement drying 
5 units, and from which roll (100), which is provided with the impingement drying 
units (llaj, lla 2 ), the web (W) is passed, while adhering to the face of the transfer 
belt (H 100 ), further into connection with the first drying group (Rj) in the dryer 
section (K). 

10 10. An equipment as claimed in claim 1, characterized in that the web (W) is 
passed through the last press nip (Nj) in the press (P), through which nip also the 
transfer belt (H 100 ) has been passed, the web (W), adhering to the face of said 
transfer belt, being passed further along a linear run (Dj), in connection with which 
run support rolls (120a 1 ,120a 2 ...) are placed, and an impingement drying unit (lla x ) 

15 being placed at the opposite side of said run (D x ), which impingement drying unit 
comprises an oblong hood (110), and that, after the impingement drying unit (llaj), 
the web is transferred from the face of the transfer belt (H 10 q) i nt ° connection with 
the dryer section (K). 

20 11. An equipment as claimed in claim 1, characterized in that the transfer belt 
(H 100 ) has been passed through the press nip (Nj) of the last press (10a 1 ,10a 2 ) in the 
press section (P), and that the web (W), adhering to the face of the transfer belt 
(H 100 ), is passed on the face of the transfer belt along with the transfer belt run 
(H 100 ) that is passed vertically along with support rolls (120a 1? 120a 2 ...) upwards, in 

25 connection with which run there is an impingement drying unit (lla^, and that, 
from the last support roll, the web (W) is passed on the face of the transfer belt 
(H 100 ) downwards into connection with a second impingement drying unit (lla 2 ) and 
further, after the second impingement drying unit (lla 2 ), into the first group (Rj) of 
drying cylinders in the dryer section (K). 

30 

12. An equipment as claimed in any of the preceding claims, characterized in that 
the last press nip (V) is a so-called equalizing press with no felt. 
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13. A method in the transfer of a web (W) in connection with a paper or board 
machine, characterized in that the web (W) is transferred on the face of a transfer 
belt (H 100 ), that the web (W) is passed on the face of the transfer belt (H 100 ), being 
affixed to the belt face by means of adhesion, from the last press (10a 1 ,10a 2 or 

5 lOaj, S 100 ) in the press section (P) so that the transfer belt (H 100 ) is in contact with 
a press roll (lOaj or S 100 ) of the last press. 

14. A method as claimed in claim 13 in the transfer of a web in connection with a 
paper or board machine, characterized in that the web (W) is passed, while 

10 meandering in loop shape and while adhering to the face of a transfer belt (H 100 ), 
from a drying cylinder (Kj) in the group (R r ) of drying cylinders in the dryer section 
(K) onto a reversing roll (E^ and further from the reversing roll onto the next 
drying cylinder (K 2 ) and farther in the group (Rj) of drying cylinders. 

15 15. A method as claimed in the preceding claim in the transfer of a web in connec- 
tion with a paper/board machine, characterized in that the transfer belt (H 100 ) has 
been passed as a closed loop, besides over the drying cylinders (K l9 K 2 ...) and the 
reversing rolls (E^Ej...) in the group (Rj) of drying cylinders in the dryer section 
(K), also through the press nip (N 2 ) in the last press (P N ) in the press section (P). 

20 

16. A method as claimed in any of the preceding claims in the transfer of a web in ~J 
connection with a paper/board machine, characterized in that, in the invention, the 

drying capacity is increased by passing a heat transfer medium, such as steam, warm 
air or gas, into connection with the web (W) through an impingement drying unit 
25 (lla 1 ,lla 2 ...)> which impingement drying unit has been fitted in connection with a 
reversing roll/rolls (Ej^...). 

17. A method as claimed in any of the preceding claims in the transfer of a web in 
connection with a paper/board machine, characterized in that, in the method, the 

30 web (W) is transferred in such a drying group (Rj) in the dryer section (K) as 
comprises a transfer belt (H 100 ) and in which group (Rj) of drying cylinders suction 
rolls have been substituted for by conventional reversing rolls (E^E^...) which are 
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provided with a smooth non-perforated face (e), and that after this the web is 
transferred into a conventional group (R n ) of drying cylinders provided with single- 
wire draw in the dryer section (K), in which group the web is passed, while 
meandering in loop shape, from a drying cylinder (Kj) onto a suction roll (Sj) and 
5 from the suction roll (Sj) onto a second drying cylinder (K 2 ) and further in said 
second group (R n ) of drying cylinders, in which second group (R n ) of drying 
cylinders suction rolls are employed as reversing cylinders. 

18. A method as claimed in any of the preceding claims in the transfer of a web in 
10 connection with a paper/board machine, characterized in that, in the first group (Rj) 

of drying cylinders, the web (W) is transferred as a closed loop over drying cylin- 
ders (Kj,K 2 ...), which are preferably steam-heated drying cylinders, and over 
reversing rolls (E l ,E 2 ...) and additionally through the press nip (N 2 ) of a press (P N ), 
which press (P N ) is preferably an extended-nip press. 

15 

19. A method as claimed in claim 13 in the transfer of a web in connection with a 
paper/board machine, characterized in that the web is passed from the last press in 
the press section (P), while adhering to a transfer belt (H 100 ), which transfer belt 
(H 100 ) has been passed as a closed loop through the press nip (N^, and that the web 

20 is passed along with the transfer belt (H 100 ) over a roll (100) with a large diameter, 
which roll comprises, in its connection, at least one impingement drying unit (llaj, 
lla 2 ...), through which a drying medium, such as warm air or steam, is passed into 
connection with the web (W) to be dried, and that, from the roll (100) which is 
provided with an impingement drying unit/units in its connection the web is passed 

25 further into the first drying group (Rj) in the dryer section (K). 

20. A method as claimed in claim 13 in the transfer of a web in connection with a 
paper/board machine, characterized in that, in the method, the web is passed from 
the last press (lOa^lOa^ in the press section along with the transfer belt (H 100 ) 

30 along a linear run (Dj) of the transfer belt, in connection with which linear run (Dj) 
there are support rolls (120a!,120a 2 ...) and, at the opposite side of the run (D{), 
there is an impingement drying unit (lla^, which is a construction that comprises 
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an oblong hood (110), through which construction a heating medium, such as warm 
air or steam, is passed into connection with the web (W) in order to dry the web, 
and that, after the impingement drying unit, the web (W) is passed from the transfer 
belt into the first group (Rj) of drying cylinders in the dryer section (K). 

5 

21. A method as claimed in claim 13 in the transfer of a web in connection with a 
paper or board machine, characterized in that, in the method, the web is passed, 
while adhering to the face of the transfer belt (H 100 ), from the last press (10a 1 ,10a 2 ) 
of the press section (P) so that the web (W) is first made to run vertically along the 

10 transfer belt (H 10 o) supported by support rolls (120a 1 ,120a 2 ...) upwards, in which 
connection, in connection with said vertical run, there is a first impingement drying 
unit (llaj), and that the web is made to run from the last support roll along the 
faces of the support rolls (120a n ,120a n „ 1 ...) along with the transfer belt (H 100 ) that 
is passed downwards, in connection with which downward run there is a second 

15 impingement drying unit (lla 2 ), and that the web (W) is passed after the second 
impingement drying unit (lla 2 ) from the transfer belt (H 100 ) into the first group (Rj) 
of drying cylinders in the dryer section (K). 
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